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TECHNICAL 
ABSTRACT 
BULLETIN 


1. AIRCRAFT AND FLIGHT 
EQUIPMENT 


AD-600 053 Div. 1 
OTS Price $1.25 


Detachment 4, Research and Technology Div., Eglin 
AFB, Fla. 
ENVIRONMENTAL EVALUATION OF THE MODULATED 
CARRIER WAVE, TUMBLING-AIRFOIL, CRASH POSITION 
INDICATOR, 
by V. L, Reierson, Apr 64, 42p 
ATL TDR64 20, 
Unclassified report 


Descriptors: (*Rescue beacons, Environmental tests), 
(*Radio beacons, Aircraft equipment), Survival, Electronic 
equipment, Toughness, Reliability (Electronics). 


Laboratory environmental tests were accomplished on a 
modulated carrier wave, crash position indicator (CPI) 

beacon during October, November, and December 1963. 

These tests included low and high temperature, high altitude, 
humidity, salt spray, vibration, shock, and life tests. Tem- 
peratures from -54 C to +65 C and simulated altitudes to 
80,000 ft were used. The beacon survived all tests without 
permanent deterioration or damage. Temporary deterioration 
of beacon performance did occur at extremely low temper- 
atures; however, beacon performance recovered completely 
at ambient temperature. The beacon was tested at and is con- 
sidered acceptable for storage from -54 C to +65 C to 80,000 
ft and for operation from -35 C to +65 C at altitudes to 

50,000 ft under the humidity, salt spray, vibration, and shock 
impact conditions specified in MIL-T-5422E. Recommenda- 
tions are made for increased quality control by the manu- 
facturer and for operational utilization of a limited number of 
CPI's on jet aircraft to determine the effects of long term 
storage under jet aircraft operating conditions. (Author) 


AD-600 093 Div. 1 
OTS Price $3.00 


Federal Aviation Agency, Washington, D. C. 
INTERNATIONAL AVIATION R AND D SYMPOSIUM (2nd): 
ALL WEATHER LANDING SYSTEMS, SEPTEMBER 16-18, 1963. 


Summary of discussions and program progress rept. 
1964, 186p 
FAA 


Unclassified report 


Descriptors: (*All-weather aviation, Aircraft landings), 
(*Air traffic control systems, Landing aids), (*Symposia, 
All-weather aviation), Aviation safety, Terminal flight 
facilities, Flight instruments, Aircraft antennas, Flight paths, 
Meteorlogical parameters. 


Contents: summary of discussions, airborne systems, sub- 
system development, operational aspects; program progress 
report(FAA all weather landing program, turboject configuration 
for category III operation, new glide slope antennae, weather 
requirements for all weather landing system, visual aids 

system for all weather operations). 


AD-600 108 
OTS Price $8.60 


Div. 1,2 


Bollay (E) Associates, Inc., Goleta, Calif. 
CONFIGURATION OF WEATHER FACILITIES FOR METRO- 
PLEX TERMINAL AREAS, 
Final rept. 
by W. Slover. Jan 64, 91ip 
Contract ARDS554, Proj. 206 0015S, 
FAA RD64 32 
Unclassified report 


Descriptors: (*Weather forecasting, Terminal flight 
facilities), (*Terminal flight facilities, Weather forecasting), 
All-weather aviation, Air’ traffic control terminal areas, Data 
transmission systems, Design, Operation. 


This study develops the observing and communication details 
of a mesoscale weather network to support the air traffic con- 
trol system in high-density terminal areas. The study begins 
with a review of terminal-area traffic control functions and re- 
quired weather information. Required information includes 
short period forecasts (one hour) for the terminal area; since 
such forecasts are not available today, the study considers 
observations to be their equivalent and makes provision for 
observing the parameters that will likely be inputs to short 
period forecasting models. Nine metroplex cities are then 
selected for study, along with the test-bed at NAFEC, The 
‘ideal’ mesoscale network is described and its principles 
applied to the ten terminal areas being considered. The prob- 
lems that exist in obtaining needed meteorological measure- 
ments are considered, and an optimum remote observing con- 
figuration, using existing meteorological sensors, is discussed. 
Additional measurements needed at the metroplex ter- 

minal are also considered. Finally, the engineering config- 
uration and operation of the data collection network is 
described. Observing site details and terminal area data for 
the ten sample locations are tabulated in an appendix. 

(Author) 


AD-600 109 
OTS Price $6.60 


Div. 1, 2 


Bollay (E) Associates, Inc., Goleta, Calif. 

NATIONAL AVIATION METEOROLOGICAL REQUIREMENTS 
THROUGH 1975. 

Final rept. 

by D. Zopf. Feb 64, 65p 

Contract FA WA4403, Proj. 201 0028S, 

FAA RD64-31 


Unclassified report 


Descriptors: (*All-weather aviation, Meteorological 
parameters), (*Weather forecasting, Aviation safety), 
Air traffic control systems, Standards. 


This report is the first up-dating of detailed operational 
requirements for aviation weather service. The FAA's 
National Aviation Meteorological Through 1975- 
issued in October 1961 has been modified in content, where 
necessary. In addition, sections have been added which (1) 
define the relative priority of different services, products, 
and meteorological parameters in aviation operations, (2) 
discuss user application of forecast accuracy information, 

(3) define operational weather products and their distribution. 
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AIRCRAFT AND FLIGHT EQUIPMENT - Division 1 


Four basic material compositions were used in studies of 
vibration damping and adhesive stress reduction for alleviation 
of sonic fatigue. Variations of these four compositions were 
prepared by changing the ratios of the basic components and by 
the addition of different percentages of glass or aluminum 
flake pigments. Test panels simulating aircraft structures 
were exposed to an overall sound level of 158 decibels in a 
random noise generator. Best protection against sonic fatigue 
was obtained by adhesive damping in areas of structural 
attachment. Measurements of stress reduction in adhesion 
panels instrumented with a strain gage showed good results 
with materials compounded with glass or aluminum flake pig- 
ments. A polysulfide dispersion and a nylon-epoxy composition 
were used as the base compounds in these tests. Vibration 
damping tests were conducted with coated vibration strips with 
strain gages attached. An attempt was made to correlate dy- 
namic physical properties of the damping compounds, such as 
creep and recovery, with damping efficiency. Loss moduli 
values were low for all materials tested but a very significant 
increase was obtained by the addition of flake pigments. 
(Author) 


AD-600 215 Div. 1, 14, 26 
OTS Price $9.10 


Narmco Industries, Inc., San Diego, Calif. 
FILAMENT-WOUND PRESSURE VESSELS, 
Final rept., 5 Sep 62-5 Dec 63 

by Frank Wilson. Dec 63, 103p 

Contract AF34 601 14053 


Unclassified report 


Descriptors: (*Pressure vessels, Filament wound con- 
struction), (*Filament wound construction, Pressure vessels), 
Aircraft equipment, Gas cylinders, Composite materials, 
Glass textiles, Winding, Geometric forms, Performance 
(Engineering), Standards, High-pressure research. 


Air pressure storage vessels are required in high-perform- 
ance aircraft to perform various emergency functions. Glass 
filament-wound bottles afford a substantial weight savings over 
steel, and are less subject to corrosion problems. However, 
they have been subject to fatigue failures because of the 
stresses imposed on the relatively weak resin binder system. 
By redesigning the spherical bottle to a cylindrical shape 
having isotensoid dome ends, and by using the MultiShell 
method of fabrication, a weight savings of 10% to 15% coupled 
with an increase in ultimate burst pressures of 15% to 30% has 
resulted. This redesigning takes advantage of the unidirec- 
tional strength characteristics of the glass filament and re- 
duces the stress on the resin binder system to an acceptable 
level. Results of comparative testing on the redesigned vessels 
and on Government furnished vessels indicate that the specifi- 
cations for vessel performance should be materially upgraded. 
Changes in MIL-T-25363B to reduce costs and increase reli- 
ability are recommended. (Author) 


AD-600 234 
OTS Price $4.00 


Div. 1, 12 


Norair Div., Northrop Corp., Hawthorne, Calif. 
INVESTIGATION OF A METHOD FOR THE PREDICTION OF 
VIBRATORY RESPONSE AND STRESS IN TYPICAL FLIGHT 
VEHICLE STRUCTURE, SUPPLEMENT I - DYNAMIC MODEL- 
ING OF COMPLEX STRUCTURES, 
Rept. for Dec 62-Aug 63 
by W. H. Roberts and P, E, Finwall. Apr 64, 272p 
NOR63 139 
Contract AF33 657 10075, Proj. 1370, Task 137005 
ASD TDR62 801 S1 

Unclassified report 


Report on Dynamic Problems in Flight Vehicles. 


Descriptors: (*Airframes, Models (Simulations), (*Fuselages, 
Vibration), (*Airplane models, Vibration), ("Guided missiles, 
Model tests), Rockets, Sandwich panels, Honeycomb cores, 
Stresses, Acoustic properties. 


The dynamically similar structural model of the preceding 
contract (See AD-416 784) was redesigned and reworked to 
improve the simulation. The sandwich structure simulation, 
the backing board simulation, the intake ducting simulation 
were improved. Some previously discovered errors in simu- 
lation were corrected. The reworked model was then Vibro- 
acoustically tested. The results of this testing were compared 
to the results of the actual fuselage portion testing of the pre- 
vious contract. The model was modified to obtain a dynam- 
ically similar structural model of the complete XSM-62 Snark 
missile. The Acoustic (noise) Test Program that was per- 
formed on the XSM~62 Snark missile during the design and de- 
velopment of the Snark missile program was duplicated for 
the model. The model test data was compared to the results 
of the missile test program. This was done to show the feasi- 
bility of such a dynamic modeling method for design of future 
missile and space vehicle systems. (Author) 


AD-600 326 Div. 1 
OTS Price $2.00 


Applied Psychology Corp., Arlington, Va. 

THE ROLE OF OPTICAL DEVICES IN MID-AIR COLLISION 
PREVENTION, 

Final rept. no. 5 

Nov 63, 79p 

Contract FAA BRD127, Proj. 110 512R 

FAA RD64 2 


Unclassified report 


Descriptors: (*Optical equipment, Aviation safety), (*Avia- 
tion safety, Optical equipment), (*Aviation accidents, Aviation 
safety), Binoculars, Telescopes, Eyeglasses, Periscopes, 
Mirrors, Television guidance, Space perception, Visual per- 
ception, Vision, Collimators. 


The report summarizes that portion of a research program 

on visual mid-air collision avoidance techniques which deals 
with the feasibility and efficacy of various optical aids. Liter- 
ature relevant to promising optical aids is reviewed, including 
that on: sunglasses, visors, goggles, telescopes, binoculars, 
periscopes, sighting levels, collimated reticles, rear-view 
mirrors, and closed-circuit television. No one optical aid can 
provide adequate assistance over the entire range of visual 
conditions found in flight. Sunglasses provide a number of ad- 
vantages including the reduction of glare and the immediate 
and cumulative effects of exposure to high brightness levels. 
Telescopes and binoculars can assist in making inferences 
about detected aircraft, but will not materially assist in search- 
ing. Rear vision may be increased by mirrors, but mirror vi- 


brations and vibrations acting upon the pilot degrade visual 
performance. (Author) 


AD-600 359 Div. 1 
OTS Price $0.75 


Federal Aviation Agency, Washington, D, C. 

A STUDY OF THE BIRD-IMPACT RESISTANCE OF 
WIND-SHIELDS FOR HIGH PERFORMANCE TRANSPORT 
AIRCRAFT, 

Technical rept. 

by John Sommers, Jr. Mar 64, 28p 

Proj. 314 3X 

FAA ADS8 


Unclassified report 


Descriptors: (*Windshields, Transport planes), (*Lam- 
inates, Toughness), Impact shock, Birds, Toughness, 
Laminated glass, Laminated plastics, Acrylic resins, 
Vinyl plastics, Aluminum alloys, Corrosion-resistant 
alloys, Steel, Sandwich construction, Aircraft canopies. 





*sieursjog ‘uopeInur{g ‘stoued 

euvldity ‘sjse] ‘sTeyioyeur ozsodu0D ‘deep *(sopueqooy) 
uperjg ‘UoTAN ‘soTsetd Axody ‘sepying ‘syueuZq ‘umu 
-fuMTy ‘ss¥TD ‘uojseupy ‘(sesserjg ‘soatsoupy,) *(Zujdureq 
*UOHBIGIAs) ‘(WoT TGQTUUT ‘en3Tyey OpUOS,) :s10;dy.10seq 


ylodex pep]ssejoun 
OTLOT Z9MON 2BIzOD 
Tstteal d6, ‘e9 deg *reprug “WW “Pf pus UBMODOW “Y “a Aq 
*ydex Teuya 
“IVIMALVW DONIGNVC ANDILVA OINOS 
*FITBD ‘qoveg Buoy ‘oul ‘°0D yyeroITy s¥yZnog 


00°Z$ 9°}1d SLO 


vr ‘T “AIG OLT 009-dvV 


(royyny) *yFero1Te odAy TequIog 10 OZ1e9 & YITM 

pesn seTpog 1oJ peziTeer oq pmoo spunod 1 Ajeyeulxordde jo 
Zuyaes & ‘sTo1req SsViq JO peojsUT posn 910M STO. umurumnye 
usUM “SETPOG SSsBIq OY} IOJ UeY} 10330q yUs0IEd Tg SEM SOTPOG 
UMUTUMTE JO YSTOM 0} YIZUETJS OT]SUS} OBBIOAB Jo OTe OY} ey} 
peMmoys SoTpog uINuUyUINTe puw ssid Jo Sse. “pezyeUyUIT[S oq 
Uv STOY SSIOASUL.I} OY} Je SOINTTes ‘YOUT 160° ST vere ZuTUSdO 
94} Jey} OS PeTF;pou st} Apoq uMuUTUMTe 94} UeYM *Apog 24} 

JO OTPpTul 94} YBno.1y} pel[tzp eToy es.z1eAsUBI} OY} ye petaind00 
SOTpog UINUTUINTe oY} UI SeIn[Teq ‘*uoTyerqya AOuonberj-y3Ty 
epny{dure-mo] pue ‘Zurjezgnq ‘Avaids royem yes ‘e.inzereduisz 

JO soulo1jzxe 0} posodxe orem SBut}IIj pue sopyonqun} s{qeo 
JorjuO yerosty *AOTTS UMUTUMTE 9177207 WOT} poyeotmqey 
SOTPOg STYOnqu.in} Jo y}uerjs Oy} Jo uoTJenTeAo [eT}Ied & STqQIS 
-sod oyeuUl 0} UNI 910M S}s0} SOUBINpUS pus 4jZU013Ss-ZuTyeo1g 


*souvtd jlodsuviy ‘s1equiog ‘sepTz1o[TyD ‘spunoduioo umTposg 
‘uoTyeIgIA ‘Buyjeyng ‘oanyeroduiey ‘ssvrg ‘(sopueyoow) 
ensyje4q ‘(sojueyoow) orniteg ‘sopredord oytsuey, *(Aroutyo 
-8W) sootAep ZutuoTyso0g ‘sAojtye umMUTUMTY,) ‘(seTqeo [o.1jU0O 
qerorty ‘(Areutyoew) sootaop ZutuoTI{S0dg,) :s.10j;d110seq 


yioder peTyisse[oun, 
@ P9HAGL OAS 
dpe ‘9 IBN *YITUIS “TT ArIeg Aq 
*e9 AON-A[ne *ydor AreyuoumMoop Teotuyoo], 
*LAIVUOUIV YOd SATAONANUNAL WOANIN 
“NTV JOSLSAL JONVUNGNG AGNV HLONAULS-DONDIV aN 
*OTUO “AAV UOSsrE}}eq-WZTIM 
**atq AZopouyoo], pue yorvosoy ‘dnory Zuy1eoulZuq suroyshs 


SL°0$ 991d SLO 


T °Atd 69T 009-dV 


(zoyjny) ~ 


*perlep{suoo useq Savy yey} SuIO4sAS I9Y}0 Jo yey} UeY} 10yveI13 IO 
0} Tenbe st SAHO.LYV 94} Jo AyJowdeo pues oyer vyep ‘osTyY *1OIIE 
TeoTUyoe} JUSTTJ OY} IOJFUOUL 0} SUBOUT B YIM IOTTOIJUOO 94} 
Buypyaoid Aq pourezze oq prnoys Ajozes Jo UTSrIeU vijzxo UB ‘youy 
ul *ArjoUTIe BuyjsTxoe etqereduroo jo yey} Woy yUOTETTIp ATJUKO 
-]JquZqs jou st} ‘uoTyeredes [eOT}10A UO JOOTJO 9Y} 0} pIVZEI YPM 
‘ueyshs Zuyj1oder oFyeWlOyNe OY} WIJ poAtiop Byep Opnjqyye JO 
ADVINDOV [VOTSTISIS OY} JVY} Popntouod sy] 4J *woysAs But}10doer 
OTJeUIOINS oY} Jo s1ojoure.red oy} IO pdpnyouy suoyyeoTyTpour 
U}IM UOTyeNTVAe Jo sTseq B SB posNn OB SIOJOUIT}[e JO SsosATeUL 
OVOI ‘uoTyeredes [eOT}10A ButuTeyuTeU Jo sul.re} UT pessesse 
ATTeONsST7e4s St suloysAs ArjouITWTe snoprea Jo AOBINoOB OY L 
*Apnys OY} JO I] oseyd Jo 10zZeUI yoo[qns [eTJUesse 94} ST STUL 
*yuouldtnbe reper jo odA3 royjoue Aq ATJUSTOTJe SOU poul1O; 
-iod oq Wed ys} OY} OYJOYM IO WI94sAs OY} Jo AOB.Md0R OY} 
qnoqe orynbuy 0} euo spe] wieysAs Buyj1oder epnzqq[e-oyyeWOjnE 
ey} JO AyIBEquT Opoo yBTY oy} Uy JoTTeq *A}}1B0qUy pood p.rojye 
IIT ure3shs Sty} WOIZ peaTiop vyep JYSToY Jey} PopnfoUod st 3] 
*svore Aj[suep-YZTy UO syTseydule Yz{M YerTOITe JO SUOFNGTI}STp 
peT[or1yu0o AjTeuoHZeredo pue WopuBI SpNjoUy sTepour [eoT}AT 
“BUY “°BI1I0}].10 U0T{O0}0p-spoo (Z) pu ‘eouUerTEjIEyUT WIOpUBI 
pue snouoryouds wor Buyy[nser uoTyeperZep epoo (T) :yzTM 
poureouco st] oseyq ‘“soseyd om} OFUT popyArp st Apnjs sTyL 


INAWdINOA 


*sulaysAs [01JU0O OTJJe.1} ITV 

‘sio11g ‘uoTyeredo ‘oyyeuoyny ‘*(Ajozeg ‘syuoUMNIj}sUy 431.7%) 
‘(ssousatjoeyy ‘s1ojouTITV,) ‘(Zuypury yyZToH ‘sucoveq 
Iepey,) ‘(sroyeuTyTy ‘SuTpury yySTOH,) :s10jdt10seq 


yoder petsissepoun 
62Eaud VVA PerIWOD 
L-€688 ‘TIV 
dgcz ‘gg deg *aoD *H toque] pue Aeqysy uelly Aq 
“II pue | sosevyd *ydor [euty 
*"WALSAS NOOVad 
uUvdvu OLV VIA WALSAS DNILYOdaY LHDIAH OLLVNOLNV 
IO AOVUNOOV ANV ‘ALITIAVITSY ‘ALIUDALNI JO AGNLIS 
*K°N ‘¥Ieq 100q ‘*oUT **qey syuSUMI4sU] SUIOgJITY 


0S*9T$ P01Id SLO 


8 ‘T “Ald LET 009-dV 


(toyyny) *suoy}0es Inoj sostid 

-Ul00 }[ “sseuejzerdur0o TepLezyeu yeor3 Aq poys~nZuyjsTp or0yz 
-9.104} S} YOoqpuey ey “UsATS ore UTQEO S,jsTZOTOIER yYSTI 9y} 
uy yueurdtnbe ueZAxo pus epnjzyjTe-qSTy oy} Jo uoTWdy.10sep v pus 
‘ede} Zuppr00e. 94} Zuy}eredo 103 seoyAep Mou jo UOT}dIIOSep y 
*A[snoyseid wey} [yeep e1oOUI UT pouTeTdxe s] eAINO UOT}E.IETI008 
oy} Zuysseooid Ioy poyjyour oy, “ueATS ST OInzeredureE} Ife 
~jUeTquIe on} ey} ZuyufUIIe}ep IoJ poyjoul Mou Y “suUOT}ONI3s 
“Uy ZupopAres 83] JO pus ATOzIOGT WHAT 94} UT Zupjoeyo s7q 
Jo ‘1ep100eI [S-F3 OY} JO UOPdp1OSep peT}ejep B SseATs Yood oy, 
*yooqpusy 94} Uy ezyyeuIe3sAs pue oz]Te10UeS ore yOoqrees 

64} JO Buy}{1M 94} Uy pues ode, Zuypr00e1 oy} Jo uoT}e.redo 94} 

Uy *‘UOTFBAIOSGO JO SpoyjzoU! Uy ‘sUOT}{PUOD WYSTTI Uy syuoUTOAOId 
-W} pus seZueyo [Ty “sy1odiye 4°],.7 ITY [TATO Jo s,NUAT 

OY} y8 SIOYIOM 04} Aq puv SOTAIEg [BOTZOTOLOe}eWIOIPAH ey} Jo 
suOT}e}s ZuypuNos {erIoITe epnzy}[e-ysTY oy} ye sroyIOM Aq yno 
PeTIIBS oq 0} OTB YOTYM ‘UIEY} 4}JM peyOeuUOD suUOT}EIedo 94} pue 
SUOTJBAIOSGO [eJWOUNI}SU] pu [eNsS]A [Te IOJ spoyjou wioOFFUN 
Suyyst{qejse JO pue 1epro ulzrosjun & dn Zuy30s Jo ssodind 

94} SOAIOS JJBIOITY 8Z—TII 04} UT OLOYdsoUT}y 94} Jo Buypunos 
TeywWozpIOH pue TBOPIEA Spnzt}]{e-Y4STH oy} UO YooqpueH ey, 


*yo.reeser 
ee ae ‘exoqdsouny Ran segacn.n a) Sa; 
-O100}0W ‘eIOITY%) ‘(syooqpuey ‘Zuypunos oy1eydsoujzy, 

*(Zuppunos oy1eydsouljy ‘syooqpueH,) :s.10;dj10seq 


*(deF1) Z96T ‘MOosOW *gZ-TI eJeTOUTes BU ATOJSONT}Y 
NAPUBAOIPPUOZ NUIOU,TewWOZTIOH-ou,;eyyV1eA nuroujos{A 
od oajspoaoyny *ouour jo *suBI} YeIpP YZnor pozpeuy 


jtoder peyysseioun 
IS9IT #9 LL 619 S9LL GLa 
dy6t ‘v9 Te 0Z “BAozehaog “y °A Aq 
*LAIVUOUIV 8Z~TI 
SHL NI SHAHMSOWLVY AHL JO DNIGNNOS TY.LNOZIMMOH 
“TIVOILUAA AGNLILTV-HDIH AHL NO MOOMAGNVH 
*oTMO ‘AAV UosrEyed~-WySTIM 
‘pusmul0g sure3sfs eo10g ITV **ald *qooL usjer107 


00°E$ 9°}Id SLO 


@‘t *Ald ET 009-dV 


(aoqyny) *suo;s}oep 

Teuopyeredo 17ey} 03 ATjoo.r;p ATdde weo Aoy} yey} UEz0D OY} YRTM 
pues WLIO; B UT S1OSN 0} UOTJEULIOFUT IEy}BEM JO UOTeJUESeId Jo 
BOI’ OY} UT SOT] - OINyNy o[QBoese.rIO; OG} IOJ puw - ABpPO} SOTAICS 
IOYJSOM UOTJeTAB TeuoTye.redo uy AoueTOTep Arewypid oy} ‘uo;yNGy}24 
-STp yonpoid [euosyeredo ZuyusyTe-er uy pue ‘uoTyeULIOJUT TeOTSOT 
-O100}eul Zuyssoooid pus ZuyAresqo uy euOp eq 0} SpeoU YyonuZ 
SITUA 7eq} spury yroder ey], *UIO; eTqeT;UI{Ss¥ AT]s¥e sou pue 
Y}IOM GATJTOI 83} Jnq esn TeUOT redo AT}OT.1}8 10} pepeou UOT} 
-Bulroyuy eq} ATUo jou yuyoduyd suoyjoes poppe oy, “uOT}EUIIOsUT 
TPuoTyeredo jo uoTyeqeseid 10x spoyysu pepeou oqyi1osep (F) pue 


LHDIIa GNV LAVUOUIV - T UOTSTAId 





AIRCRAFT AND FLIGHT EQUIPMENT - Division 1 


This report contains the results of a program concernea 
with the’design, construction, and flight testing of a high- 
performance statis electricity discharging system for heli~ 
copters. Flight test data showed that the discharging system 
kept the electrostatic energy of a CH-37 helicopter below 1 
millijoule for natural currents of up to 50 micro- 


amperes. This is in accordance with the established design 
specifications. Data were also obtained on the radio inter- 
ference characteristics of the system and on the performance 
of corona points located in the engine exhaust stream. (Author) 


AD-600 470 
OTS Price $4.00 


Div. 1,9 


Technology, Inc., Dayton, Ohio. 
STRUCTURAL FLIGHT LOADS DATA FROM C-130 AIR- 
CRAFT. 
by Larry E. Clay and Alan P, Berens. Apr 64, 265p 
Contract AF33 657 9845 
ASD TDR64 78 
‘Unclassified report 


Descriptors: (*Transport planes, Aerodynamic loading), 
(*Aerodynamic loading, Transport planes), Gust loads, Flight 
testing, Data, Tables, Model tests. 


This report discusses « ©~-130 flight loads program con- 
ducted to obtain, process, and avalyze data of three in-flight 
variables-~normal acceleration at the aircreft's center of 
gravity, altitude, and From four C-130 models-—C- 
130A, C-130B, JC-130, and HC-130G—-8155 hours of usable 
data were acquired. The aircratt operated from six bases lo- 
cated in the Pacific, the Continental United States, and Europe. 
Presented in this report are a history of the data recording and 
discussions of the techniques for data recording, processing, 
and analyzing. None of the models yielded any data exceeding 
the design limit load factors. The various air base locations 
appreciably affected the cust snectra. In the lower load factor 
range of the C-130A rnd'C-130B deta, tue gust spectrum was 
more severe than the maneuver spect. (Author) 


AD-600 482 Div. 1 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
EXPERIMENTAL INVESTIGATION OF A SELF-ADJUSTING 
SYSTEM WHICH CONTROLS THE INTERMEDIATE QUALITY 
CRITERION, 
by V. M, Kuntsevich, and L, I, Chugunnaya, 4 May 64, 15p 
FTD TT64 41 TT 64-11727 

Unclassified report 


Unedited rough draft trans. of Avtomatyka (USSR) 1963 (v. 8) 
no. 2, p. 3-12. 


Descriptors: (*Adaptive control systems, Feasibility studies), 
Control systems, Automatic, Damping, Integrators, Circuits, 
Oscillographs, Analysis, USSR, 


From the view point of obtaining the possible rate of self ad- 
justing the system the known quality criteria should be divided 
into two groups. The first group of such criteria, which utilize 
all kinds of integral evaluations and mean quadratic deviations, 
allows to evaluate the operational quality of the systems only 
upon applying the already established conditions, or, in other 
words, these criteria do by nature require a constant observa- 
tion of the behavior of the system. It is natural that self adjust- 
ment of a system, which utilize such a criteria for evaluating 
the quality of the system, cannot be sufficiently fast acting. The 
other group of quality criteria, which utilizes phenomena con- 
nected with the disposition of poles and zeros of the systems (de- 
gree of stability and degree of oscillation), allows to form a 
more rapidly acting self adjusting system, since the numerical 
values of the applied quality evaluations may be, at least in prin- 
ciple, obtained directly during the transient process. Thanks 

to a number of causes self-adjusting systems acquired consider- 
able expansion. The purpose of these systems is to maintain 
stability of the degree of oscillation (respective damping). 


AD-600 500 Div. 1 
OTS Price $1.50 


Fulton (Robert E.) Jr., Newton, Conn. 

FULTON AIR-TO-GROUND PICKUP SYSTEM FOR CARIBOU 
AIRCRAFT. 

Feb 64, 52p 

Contract DA44 177TC804, Task 1D141812XxXx02.. 

TRECOM TR64 17 


Unclassified report 


Descriptors: (*Aerial pickup systems, Flight testing), 
(*Short take-off planes, Aerial pickup systems), Aircraft 
equipment, Air-sea rescues, Balloons, 


The report contains observations, recommendations, and 
conclusions regarding the joint engineer-user tests of the Ful- 
ton Air-To-Ground Pickup System. Also included are the his- 
torical background of the system, the principle of operation, 
and a description of the equipment employed. The test series 
was satisfactorily completed and justifies concluding the re- 
covery system is safe, reliable, and ready for use with the 
Caribou aircraft to recover personnel and equipment from land 
and from water. (Author) 


AD-600 513 
OTS Price $5.00 


Div. 1,9 


Frost Engineering Development Corp,, Denver , Colo. 
PRELIMNARY STUDIES.OF. THE APPLICATION OF 
PERIPHERAL FANS TO GROUND EFFECT MACHINES, 
Final rept. 

by William E, Sickles. Apr 14, 304p Frosti42.18 
Contract DA44 177AMC5T, Task 1D021701A04814 
TRECOM TR64-10 


Unclassified report 


Descriptors: (*Ground effect machines, Lift), (*Gas 
pumps, Rotary pump), (*Fans, Aerodynamic characteristics), 
Design, Performance (Engineering), Gas flow. 


This report describes the concept, development of applicable 
theory, and experiments performed to date with the Frost fan. 
Essentially a rotary vane air pump, the Frost fan lends itself 
to installation around the periphery of ground effect machines 
for generation of the lifting cushion pressure,’ Structural and 
space utilization advantages are inherent in this concept, and 
enhance the potentially high overall efficiency gained through 
almost complete elimination of duct losses. Test data and 
theory are also presented on the application of crossflow 
blowers to the peripheral fan concept. Similar information 
on energy recovery through recirculation of lift cushion air 
is included, with indication of shortcomings in practical 
applications of recirculation. (Author) 


AD-600 518 Div. 1, 30 
OTS Price $2.50 


Air Force Flight Dynamics Lab., Research and Technology 
Div., Wright-Patterson AFB, Ohio. 

DIGITAL COMPUTER PROGRAM FOR THE ANALYSIS OF 
AEROSPACE STRUCTURES BY THE MATRIX DISPLACE- 
MENT METHOD, 

Technical documentary rept., 10 Jan 62-15 July 63. 

by J.S, Przemieniecki and Laszlo Berke, Apr 64, 115p 
Proj. 1467, Task 146705 

FDL TDR64.18 


Unclassified report 


Descriptors: (*Programming (Computers), Matrix algebra), 
(*Structures, Mathematical analysis), (*Matrix algebra, 
Programming (Computers), Aerospace craft, Structural 
parts, Loading A apa Stresses, Distribution, Digital 
computers, 


This report presents a detailed development of the Matrix 
Displacement Method and describes an available computer 
program which can be used for the stress and deflection analy~ 
sis of arbitrary structures idealized into an assembly of axial 
load members (bars), triangular panels, rectangular panels 
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AIRCRAFT AND FLIGHT EQUIPMENT - Division 1 


wescriptors: (*Flight control systems, Optimization), 
(*Optimization, Flight control systems), Aircraft equipment, 
Linear systems, Aerodynamic characteristics, Mathematical 
models, Differential equations, Programming (Computers), 
Performance (Engineering). 


This report describes a study of the application of optimal 
control techniques based on a generalized quadratic perform- 
ance index to the primary control system design of an X-15- 
type aircraft and a large flexible booster. The following 
aspects of the application of optimal theory were studied: 

(1) The use of mathematical models to obtain desirable tran- 
sient characteristics; (2) realizability of feedback configura- 
tions; (3) a comparison between optimal and conventional design 
techniques; (4) relationships between the weighting factor of the 
performance index and the dynamics of the optimal system; 
and (5) the use of an IBM 7090 program to obtain optimal 
solutions of the control problems. (Author) 


AD-600 717 Div. 1 
OTS Price $3.60 


Wyle Labs., Inc., El Segundo, Calif. 
STRUCTURAL INTEGRITY, ACCELERATED CORROSION 
AND FLOW CAPACITY TESTS OF PARKER AIRCRAFT 
COMPANY VALVE, CHECK, ONE-INCH, AIRBORNE, FUEL 
PARKER PART NUMBER 2630014. GD/A PART NUMBER 
27-02402-5. 
Test rept. 
Jan 64, 32p Wyle Test14985 
Contract AF04 694 287, 
BSD TDR64 5 

Unclassified report 


Descriptors: (*Check valves, Tests) Tests, Structural prop- 
erties, Corrosion, Fluid flow, Pressure, Fuels, Airborne. 


Two units were submitted for testing. The test program con- 
sisted of diameter msasurements, accelerated corrosion, flow 
capacity and burst pressure tests. A 30-day accelerated 
corrosion test caused severe corrosion of the body base metal; 
but, there was no evidence of stress corrosion cracking. The 
pressure drop was 5.2 psi (allowable is 9 psi) at a water flow 
rate of 70 gpm. The burst pressure of a unit free of corrosion 
was 5100 psig. A unit previously subjected to a 30-day acceler- 
ated corrosion test demonstrated a burst pressure of 3650 
psig. Minimum required burst pressure is 2400 psig. A de- 
tailed description of all tests and results, including a list of 
equipment employed in the performance of the test program, 

is presented in this report. (Author) 


AD-600 730 Div. 1, 25, 30 
OTS Price $2.50 


Air Force Inst, of Tech., Wright-Patterson AFB, Ohio, 
AN INVESTIGATION OF A LASER/INTERFEROMETER 
ATTITUDE MONITORING DEVICE, 
by Henry A, Olender. Dec 62, 111p 
AFIT GE EE62 17 
Unclassified report 


Descriptors: (*Lasers, Interferometers), (*Interferom- 
eters, Lasers), (*Monitors, Attitude control systems), 
Inertial guidance, Flight instruments, Stabilization systems, 
Optical equipment, Design, Tests, Analysis, 


A laser beam referenced, Fabry-Perot type, angle sensing 
interferometer for precise inertial platform attitude monitor- 
ing was designed, analyzed and tested. Analysis indicated an 
angular sensitivity of 0.1758 fringes per arc second with an 
estimated accuracy of + 0.285 arc seconds, The non-optimized 
device tested was satisfactory with respect to full field inter- 
ference quality and signal characteristics. Angular sensitivity 
data showed good agreement with theory. Calibration data 
deviations from theory were greater than the estimated 
experimental accuracy. The probable cause of the poor 
agreement was the phase shift effect observed but not 
investigated. Several possible causes of this effect were 
discussed. (Author) 


AD-600 741 
OTS Price $0.75 


Div. 1, 18 


Army Natick Labs., Mass. 
MINIMUM AIRDROP ALTTUDES USING STANDARD 
PARACHUTE EQUIPMENT. 
by William R. Lewis. Apr 64, 21p 
ANL ADED64 2 
Unclassified report 


Descriptors: (*Parachute descents, Low altitude), (*Air- 
drop operations), Parachutes, Air-drop operations, 
Transport planes. 


Requirements of the Air Force computed air release point 
system (CARP), parachute ballistic data input to the CARP 
solution, airdrop capability of troop carrier aircraft, present 
and recommended airdrop altitudes, performance capability of 
existing standard parachute equipment and changes to exsting 
standard parachute equipment having potential for improving 
its capability for use at lower airdrop altitudes, were reviewed. 
Minimum airdrop altitudes considered feasible using existing 
unmodified standard parachute equipment were determined. 
(Author) 


AD-600 771 
OTS Price $4.00 


Div. 1, 9, 15 


General Dynamics/Astronautics, San Diego, Calif. 
ANALYSIS OF TWO NONLINEAR FLIGHT CONTROL 
SYSTEMS, PART I, LIAPOUNOV-LURJE APPROACH TO A 
SIMPLIFIED PITCH RATE AUTOPILOT, PART II, 
ANALYSIS OF A HIGH-GAIN ADAPTIVE PITCH RATE 
AUTOPILOT, 
by T, R, Alex and C, R, Heermann. Apr 64, 300p 
Contract AF33 616 8243, Proj. 8225, Task 822501 
ASD TDR62 369 

Unclassified report 


Descriptors: (*Flight control systems, Nonlinear systems), 
(*Automatic pilots, Performance (Engineering)), (*Adaptive 
control systems, Pitch (Motion)), Functions, Differential 
equations, Airframes, Dynamics, Stability, Numerical 
analysis, 


This report covers the analytical treatment of two non-linear 
control configurations of immediate interest to the flight control 
designer. In Part I stability borders and their properties are 
derived by the Liapounov-Lurje approach for third and fifth 
order versions of a simplified Pitch Rate Autopilot, For each 
system version pertinent Liapounov functions are set up and 
processed, then Lurje's stability equations separated and the 
latter processed as far as reasonable to yield sufficient 
stability conditions defined by discriminants in closed 
algebraic form. The treatment of each system version is 
paralleled by analyses based on the method of harmonic balance. 
In Part If simple mathematical expressions for estimating the 
oscillation or limit cycle parameters of a High Gain Adaptive 
Pitch Rate Autopilot involving an 8-th order system with 2 
non-linearities are derived. For the closer study of the 
system response to gain perturbations an equivalent third 
order model operating at the stability border is derived and 
investigated for the possibility of parametric excitations, 
Ultimately, by introducing a sampling concept, a method for 
approximate computation of the system response to gain 
changes is derived, Incorporated into the report are 4 
Appendices, dealing with the mathematical background of the 
methods employed in the main body of the report, (Author) 


AD-600 775 Div. 1, 7, 19, 25 
OTS Price $2,25 


National Aviation Facilities Experimental Center, 
Atlantic City, N. J. 
EVALUATION OF TAXIWAY CENTERLINE LIGHTING 
Final rept. 
by Robert F, Gates. Mar 64, 81p 
Proj, 421 013 OOV 
FAA RD64 46 
Unclassified report 
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AD-600 829 Div. 1, 19 
OTS Price $2.50 


National Avition Facilities Experimental Center, Atlantic 
City, N. J. 
EVALUATION OF THE BLEU AUTOMATIC LANDING 
SYSTEM, 
Final rept. 
by J. Ridas Vice and James C. Muir. Dec 63, 104p 
Proj. 114 004 01V 
Unclassified report 


Descriptors: (*All-weather aviation, Airplane landings), 
(*Automatic pilots, Airplane landings), Transport planes, 
Flight testing, Air traffic control systems, Electronic 
equipment, Airborne, Flight paths. 


The report contains: a description of the operational pro- 
cedures used with the DC-7 during approaches for automatic 
landings; a general description of the additional airborne 
electronic equipment required for automatic landings; 
histogram3, graphs, and statistical comparisons that describe 
the performance of the system at touchdown and over the final 
portion of the approach and landing path; data obtained from 
pilots and other observers during automatic landings made on 
instrument landing system installation presenting various 
types of approach terrain. Based on the results obtained 
during the evaluation, it was concluded that: the single channel 
automatic landing system allowed the Dco-7 to make consistent 
automatic landings of good quality; the results obtained using 
a directional localizer were comvarable to those obtained 
using magnetic leader cables (indicating no need to introduce 
magnetic leader cables for lateral control); and, the present 
DC-7 flight instruments were not adequate for monitoring of 


automatic landings during extremely poor visibility conditions. 


(author) 


AND FLIGHT EQUIPMENT - Division i 


AD=390 861 Div. 1 
OTS Price $1.50 


Minnesota Univ., Minneapolis. 
AERODYNAM-C CHARACTERISTICS OF THE PARAFOIL 
GLIDER AND OTHER GLIDING PARACHUTES, 
by H. G. Heinrich, Thomas Nietz, and Harvey Lippa. 
Apr 64, 58p 
Contract AF33 616 8310, Proj. 6065, Task 606503 
RTD TDR63 4022 
Unclassified report 


Descriptors: (*Parachutes, Aerodynamic characteristics), 
Stability, Angle of attack, Lift, Drag, Model tests, Aero- 
dynamic characteristics, Design. 


A newly conceived gliding parachute, called the parafoil 
glider, and several existing glide parachutes have been 
examined with regard to their general stability, resulting 
stable angle of attack, and lift to drag ratio. The parafoil 
glider assumed stable angles of attack up to 50 degrees 
against the vertical which represents a lift to drag ratio of 
approximately 1.2. The investigated existing parachutes had 
lift to drag ratios of less than unity. The tangential force 
coefficient of the parafoil glider amounts to approximately 
1.5 at the position of the stable angle of attack. 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY ~ Division 2 


Unedited rough draft trans. of Akademiya Nauk SSSR, 
Murmanskii Morskoi Biologicheskii Institut. Trudy, 
1961, no. 3(7) p. 1-220 


Descriptors: (*Marine biology, Oceanology), Echinodermata, 
Pelecypoda, Crustacea, Invertebrates, Plants (Botany), 
Plankton, Sea water, Ecology, Morphology (Biology), 
Scientific organizations, Fishes, USSR. 


Contents: Typical features of temperature conditions in the 
water of the Murmansk coast in 1959, Procedure for the col- 
lection of phytoplankton, The morphology of early stages in 

the development of abundant species of Euphausiidae in the 
Barents Sea, The biology of the ctenophores of the Murmansk 
coast, A tactile conditioned reflex in the common starfish 
Asterias rubens L., Destruction of stomach tissues of the 
common starfish Asterias rubens L., The ways in which 
crustaceans adapt to changes in the chemical nature of the ex- 
ternal environment, The survival rate of humpbacked salmon 
(Oncorhynchus gorbuscha Walb.) fry in relation to the mode of 
transfer from fresh to sea water, The active selective reaction 
of humpbacked salmon (Oncorhynchus gorbuscha Walb.) fry in 
relation to sea water, The pigment reaction of the cod to uni- 
form and nonuniform backgrounds, Regeneration and somatic 
embryogenesis in Laomedea flexuosa Hincks, Phagocytic reac- 
tions in the course of the processes of regeneration and 
somatic embryogenesis in the lower coelenterates, A note on 
the morphological reactivity of the tissues of the mantle in 
Mytilus edulis L., Use of the concept of interspecific relation- 
ships in the study of the deep-sea bottom fauna, Some problems 
concerned with the reproductive ecology of sea bottom in- 
vertebrates with a pelagic mode of development, The extent to 
which higher aquatic plants are utilized by certain invertebrate 
phytophages (Based on the Yakhroma Reservoir on the Moscow- 
Volga Canal), The consumption of plant tissues by animals in 
the fresh waters of temperate latitudes, and The migrations of 
sexually immature cod and the reasons for variations in them. 


AD-600 050 Div. 2 
OTS Price $0.50 


Aerospace Information Div., Washington, D. C. 
PHENOMENA IN THE UPPER ATMOSPHERE: COMPILATION 
OF ABSTRACTS FROM SOVIET-BLOC LITERATURE. 
Rept. no. 46 
1 May 64, 16p 
AID P64 32, TT 64-15404 
Unclassified report 


Report on Surveys of Soviet-Bloc Scientific and Technical 
Literature. 


Descriptors: (*Upper atmosphere, Space environmental 
conditions), (*Abstracting, USSR), Atmosphere, Astrophysics, 
Geophysics, Solar radiation, Ionosphere. 


Contents: 
Solar radiation and the Ionosphere 


AD-600 051 Div. 2 
OTS Price $0.50 


Aerospace Information Div., Washington, D. C. 
PHENOMENA IN THE UPPER ATMOSPHERE: COMPILATION 
OF ABSTRACTS. 
Rept. no, 45 
12 May 64, 20p 
AID P64 34, TT 64-15403 
Unclassified report 


Report on Surveys of Soviet-Bloc Scientific and Technical 
Literature. 


Descriptors: (*Upper atmosphere, Space environmental 
conditions), (*Abstracting, USSR), Atmosphere, Astrophysics, 
Geophysics, Solar radiation, Atmospheric electricity, 
Meteorology. ‘ 


AD-600 069 Div. 2 
OTS Price $2.75 


Corp. of America, Bedford, Mass. 
THEORETICAL AND OBSERVATIONAL STUDIES OF VORTEX 
CLOUD PATTERNS, 
Final rept. 
by Wen Tang, Edward M. Brooks, and Bruce F. Watson, 
Jan 64, 142p GCA TR 64 2G 
Contract Cwh10626 

Unclassified report 


Descriptors: (*Cloud cover, Vortices), (*Meteorology, 
Clouds), Atmospheric motion, Models (Simulation), Graphics, 
Theory. 


The orientation, width, and spacing of the synoptic scale cloud 
bands in selected extratropical and tropical cyclones are 
related to meteorological parameters such as the horizontal and 
vertical variations of the wind, Several characteristic cloud 
band systems are found to be associated with each vortex, It is 
found that the approximate wind direction at cloud-top level is 
normal to the bands near the vortex center, oblique to the outer 
bands, and parallel to the smaller bands in the cold sector.. A 
model is developed to account for the mechanics of cloud band 
evolution. This simple model explains a number of observed 
characteristics of vortex cloud band systems, including the 
above relationship between flow and band oriéntation.. A simple 
three-dimensional theory concerning cloud formation and band 
patterns in hurricanes and in occluded extratropical cyclones is 
developed. The theory reveals the general cloud patterns in 
hurricanes--the rotating spiral band, the cirrus clouds radiating 
out from the center, and the cloud pattern inside the eye--and 
the cloud band in the inner core of an occlusion. These findings 
agree very well with the characteristics of cloud bands in these 
cases. (Author) 


AD-600 074 Div. 2, 9 
OTS Price $0.50 


Army Cold Regions Research and Engineering Lab., 
Hanover, N. H. 
INVESTIGATION OF SHEAR ZONES IN THE ICE CAP 
MARGIN, THULE, GREENLAND. 
Research rept. 
by George K. Swinzow. Feb 64, 20p 
Task 8X99-27-001-03; 
CRREL RR93 
Unclassified report 


Descriptors: (*Glaciers, Shear stresses), Surface prop- 
erties, Silt, Boulders, Ice islands, Greenland, Geology. 


The shear moraine phenomenon of glaciers is examined in the 
light of new evidence collected in the general Tuto area during 
1958-1959. The formation and composition of silt bands, some 
heavy accumulations of boulders and gravel, and streaks .of 
clayey ice exposed during the excavation of two ice tunnels in ~ 
the margin of the ice cap are described in detail. Surface 
investigations have furnished information nthe location and 
concentration of the glacial ice-snow-drift:-i¢é interfibe, 
variations of silt, sand, and rock bands, and 6thér matérials 
produced by the shear surfaces. A general view of the out- 
cropping shear moraines shows a tendency toward a broad 
arch-shaped pattern, perpendicular to the direction of flow and, 
in most cases, parallel to the ice edge. The distance from 

the ice edge varies from a few dozen feet at the ice cliffs to 

a half mile and more. Motion measurement between two ice 
levels is presented in the form of limiting angles on a velocity 
distribution curve, The indication of great variability in condi-- 
tions at the edge of the moving’ice is discussed in terms of 
contact zone between the glacier bottom and ground surface, “= 
nature of interaction occurring in zones containing glacier- ~*“* 
ground surface interface, and mechanics of the migration of ~* 
inclusion bands which occur during the formation of glacial 
shear moraines, (Author) 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


AD-600 156 Div. 2, 20 
OTS Price $2.00 


State Radiations, Inc., Los Angeles, Calif. 
ro ENERGY PROTON SPECTROMETER UTILIZING 
SEMICONDUCTOR DETECTORS FOR SPACE PHYSICS 
EXPERIMENTATION. 
Technical documentary rept. 1 Jun 62-31 Dec 63 
by Henry S. Katzenstein and Frank P. Ziemba. Apr 64, 72p 
Contract AF33 616 8340, Proj. 7360, Task 736003 
nccchncigice Unclassified report 


Descriptors: (*Nuclear radiation spectrometers, Design), 
(*Solar radiation, Protons), (*Protons, Nuclear spectroscopy), 
Van Allen radiation belt, Cosmic rays, Solar flares, Semi- 
conductor devices, Space flight, Circuits. 


energy protons are found in primary cosmic radiation, 
aie, vas aii naked tauntendlenees A study of the best 
methods of observing these phenomena using semiconductor 
nuclear particle detector technique developed in part in the 
previously reported phases of this program resulted in three 
basic designs for proton spectrometers for for space radiation 
measurements. These are comprised of (1) the single detector 
with pulse height analysis, (2) a wide angle proton spectro- 
meter, and (3) a high angular resolution proton spectrometer. 
Of these three designs, the third was selected as being capable 
of providing the best quality of information within the existing 
state of the art. A design for a ten channel spectrometer 
covering the energy range from 24 to 210 Mev in approximately 
equal logarithmic steps was completed, and on the basis of 
this design, fabrication was undertaken on an actual prototype 
spectrometer. Two flight spectrometers were fabricated and 
environmentally tested. Limited nuclear testing with protons 
up to 40 Mev verified the energy calibration of the first two 
channels and verified the calculated angle of acceptance. 
While size and weight considerably exceeded original 
estimates, a high degree of reliability and reproducibility was 
achieved, (Author) 


AD-600 235 Div. 2 
OTS Price $1.25 


Electrical Engineering Research Lab., Univ. of Texas, 
Austin. 
OPERATION AND PERFORMANCE OF THE CEDAR HILL 
METEOROLOGICAL TOWER FACILITY. 
Final rept. 
by W. S. Mitcham and K, H, Jehn. 31 Jan 64, 49p EERL4 10 
Contract AF19 628 2459, Proj. 7655, Task 765501 
AFCRL 64 306 

Unclassified report 


Descriptors: (*Weather stations, Operation), (*Meteorology, 
Meteorological instruments), Meteorological parameters, 
Texas, Measurement, Errors, Data processing systems, 
Punched cards. 


Acquisition of wind and temperature data over a range of 
heights extending from 30 to 1,421 feet above ground level was 
carried on at Cedar Hill Tower Meteorological Research 
Facility from 1960 to 1963. System operations were main 
tained on an essentially continuous, around-the-clock schedule 
during most of that period and about three years of data were 
collected. The purpose of this report is to provide an evalua- 
tion of the performance of the data acquisition system month- 
by-month over its entire lifetime and to describe in detail the 
procedures which were evolved for monitoring the technical 
aspects of the system. Thus, discussion is restricted chiefly 
to the problem of analyzing the characteristics of the instru- 
ments with a view to enabling estimation of the accuracy of 
the data. The underlying aim of the data acquisition program 
at Cedar Hill was to promote research gn the subject of the 
low level jet. 


AD-600 241 Div. 2, 24 
OTS Price $1.50 


Army Engineer Geodesy, Intelligence and Mapping Research 
and Development Agency, Fort Belvoir, Va. 

EVALUATION AND TEST OF A SINGLE-COLOR ELECTRO- 
STATIC PRINTING MACHINE FOR THE REPRODUCTION OF 
TOPOGRAPHIC MAPS AND CHARTS, 

Technical rept. 


by Ralph L, Marzocco and Frederick C, Myers. 21 Jan 64, 
5: 


Task 18643315D57703 
GIMRADA +9-TR 


Unclassified report 
Rept. on Xerography, Application to Map Reproduction. 


Descriptors: (*Electrophotography, Mapping), (*Maps, Re- 
production), (*Photographic techniques, Effectiveness), 
Electrostatics, Printing, Color photography. 


This report covers the evaluation and test of a single-color 
electrostatic printing machine for reproducing 22 1/2 by 
30-inch topographic maps from 70-mm microfilm originals on 
photoconductive paper utilizing liquid immersion development. 
This report evaluates the accuracy, resolution, registration, 
alignment, distortion, halftone and continuous-tone capability, 
speed, maximum image area, over-printing, sheeting, and 
other capabilities of the machine and system for use in print- 
ing topographic maps. The report concludes that: (a) The 
electrostatic printing machine is suitable for the reproduction 
of multicolor topographic maps from 70-mm transparencies. 
(b) The electrostatic printing process utilizing liquid immer- 
sion development has fully demonstrated the capability of re- 
producing acceptable multicolor topographic maps for field 
use. (c) The machine design of the single-color electrostatic 
printing system is sound and the machine processing compo- 
nents are satisfactory for use in the multicolor electrostatic 
printing machine. (Author) 


AD-600 254 Div. 2 
OTS Price $2.60 


Minnesota Univ., Minneapolis. 

SHORT PERIOD MICROSEISMIC STUDY AT SKULL CLIFF, 
ALASKA, 

Technical rept. no. 2 

by James J. Olson and Harold M. Mooney. Feb 64, 21p 
Contract Nonr710 44 


Unclassified report 


Descriptors: (*Microseisms, Alaska), (*Alaska, 
Seismology), Geophysics, Noise, Background, Frequency 
analyzers, Seismic waves. 


Seismic background noise was measured at a location on the 
Arctic coast of Alaska. Continuous high-speed records were 
obtained with calibrated amplitudes. Frequency response 
extended from 1 to 100 cps (.01 to 1 second periods), The 
records were digitized in order to compute power spectra. 
The most striking result was the existence of a spectral peak 
at approximately 12 cps (.07 to .12 second period). Maximum 
amplitudes of ground vibration correlated well with ocean surf 
activity, as well as with barometric lows, maximum wave 
heights, and maximum wind velocities. Amplitudes differed by 
a factor of 10 between conditions of quiet and active surf, with 
peak-to-peak ground displacements of the order 0.01 and 0.1 
microns, respectively, The shape of the power spectra and the 
position (on the frequency scale) of the spectral peak were 
largely independent of surf activity and the other factors noted 
above. (Author) 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


regions of middle latitudes. In the tropics tne most significant 
feature of the climate is that the daily range of temperature 
commonly exceeds the annual range. In middle and high 
latitudes the reverse situation prevails. For a description of 
the temperature and humidity regions in the tropics it is 
essential that data be available for every hour of the day. 

In the higher latitudes of the 35 degrees N to 35 degrees S 
zone there is a significant seasonal variation of temperature 
and humidity, particularly over continental areas. (Author) 


AD-600 367 Div. 2 
OTS Price $0.75 


Uppsala Univ. (Sweden), 

SPECTRAL VARIATIONS DURING COSMIC RAY STORMS, 
Technical note no. 4 

by B, O, Gronkvist. 20 Mar 64, 21p 

Contract AF61 052 614 

AFCRL 64 395 


Unclassified report 


Descriptors: (*Cosmic rays, Storms), (*Storms, Cosmic 
rays), Nuclear spectroscopy. 


Three cosmic ray storms during the IGY, which differ 

as to the type, have been treated for a study of changes in 
the effective integral rigidity spectrum. The time 
dependence of the exponent gamma of the spectrum is 
illustrated for the rigidity region 11-18 GV with a time 
resolution of two hours. An analytical expression is given 
where changes in the effective integral spectrum are 
transformed into changes in the primary spectrum. The 
extreme values of these changes vary from one storm to 
another. An extension of the treatment to lower rigidities 
is discussed. (Author) 


AD-600 368 Div. 2 
OTS Price $0.75 


Oslo Univ. (Norway). 
A COMPUTATION OF THE VERTICAL CIRCULATION 
IN A FRONTAL ZONE FROM THE QUASI-GEOSTROPHIC 
EQUATIONS, 
Technical note no, 4 
by M, Todsen. 8 Jan 64, 26p 
Contract AF61 052 525 
AFCRL 64 246 
Unclassified report 


Descriptors: (*Air mass analysis, Differential equations), 
(*Meterology, Theory), (*Atmospheric motion, Numerical 
analysis), Meteorological charts, Weather forecasting, 
Geophysics. 


The diagnostic differential equation for the stream 

function of the non-geostrophic motion in a frontal zone is 
solved numerically from observed data of a cold front. The 
effect of condensation on the vertical circulation is con- 
sidered. The picture of the total transverse motion shows 
that both cold and warm air take part in the ascent along 
the front. (Author) 


AD-600 369 Div. 2 
OTS Price $1.00 


Uppsala Univ. (Sweden). 
COSMIC RAY INTENSITY VARIATIONS DURING 1963. 
Technical note no. 3 
by A, E, Sandstrom, E, Dyring, L. Ekstrom, B, O. 
Gronkvist and S, Lindgren. 15 Mar 64, 33p 
Contract AF61 052 614 
AFCRL 64 394 
Unclassified report 


Descriptors: (*Cosmic rays, Intensity), Radiation monitors, 
Telescopes, Neutrons, Analysis of variance. 


During 1963 the recorders have continued in Uppsala and 
Kiruna by one neutron monitor, two cubical telescopes and 
six inclined telescopes. Tables and figures give a detailed 
account of diurnal and semidiurnal variations during the 
year. A sharp phase shift in the semidiurnal variation can 
be found for the neutron monitor. Five decreases are 
illustrated by bihourly diagrams. (Author) 


AD-600 372 Div. 2 
OTS Price $0.50 


RAND Corp., Santa Monica, Calif. 

RADIAL DISCRETIZATION IN SPHERICAL GALAXIES, 

by T. Y. Thomas. May 64, 8p RM4110RC 
Unclassified report 


Descriptors: (*Galaxies, Measurement), Stars, Astronomy, 
Astronomical data, Mathematical analysis, Equations, Wave 
functions, Spheres. 


This report extends one avenue of previous RAND work on 
galactic scale discretization to obtain a five-parameter dis- 
cretization for the diameter of spherical galaxies. 


AD-600 388 Div. 2 
OTS Price $0.50 


Oregon State Univ., Corvallis. 

WEST COAST LINEARITY RUN TO DETERMINE CALIBRA- 
ba FACTOR OF LaCOSTE-ROMBERG GRAVITY METER 
Data rept. no. 13 

by Peter Dehlinger and E, E, Chiburis. Dec 63, 13p 

OSC ref 63 35 


Contracts Nonri286 09; Nonr1286 10; Projs. NRO83 600; 
NRO83 102 


Unclassified report 


Descriptors: (*Oceanographic data, Gravity), (*Least 
squares method), Calibration, Tables, Shipborne. 


The calibration factor of LaCoste-Romberg surface-ship 
gravity meter S-9 was checked against a 1200 mgal range of 
land base stations along the West Coast of the United States. 
Previous checks at other base stations provided conflicting 
results as to the accuracy of this meter's calibration factor 
supplied by the manufacturers. Results of the West Coast base 
station checks provided a calibration factor which is within 
0.1% of that provided by the manufacturers. A revised 
calibration table was calculated and is presented in this report 
for use with meter S-9. (Author) 


AD-600 400 Div. 2, 6,12 
OTS Price $3.00 


Friez Instrument Div., Bendix Corp., Baltimore, Md. 

AIR LAUNCHED ROCKETSOUNDING STUDY, 

Final rept. 

by C, P, Blackburn and D, B, George. Apr 64, 165p EIR549 
Contract AF19 628 3264; Proj. 6020; Task 602001 

AFCRL 64 127 


Unclassified report 


Descriptors: (*Sounding rockets, Meteorological instru- 
ments), (*Atmospheric sounding; Sounding rockets), 
Meteorological instruments), Airborne; Launching, Rocket 
motors, Radiosondes, Design, Rocket components. 


The results of a program to study, evaluate and recommend 

the most feasible techniques and equipment for an air launched 
rocket soundi1; system compatible with the AN/AMQ-19 
Meteorological system are presented inthis report. The pur- 
pose of the rocketsounding system is to extend the meteorologi- 
cal data envelope to an altitude of 120,000,feet and to provide 

a growth capability for future expansion.to 250,000 and the area 
between 400,000 and 600,000 feet. 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 


This report is a continuation of the current observational 
program and presents data on ice thickness during the 1960-61 
and 1961-62 seasons. The network has been expanded to Alaska 
during this period and some station changes have taken place. 
These changes are discussed and some supplementaLice thick- 
ness data for two stations on the east coast of Greenland are 
presented. The data are presented in their original form in 
order to make them fully available to potential users. Analysis 
has been limited to a study of maximum ice thicknesses. 
(Author) 


AD-600 508 Div. 2 
OTS Price $0.50 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
THE MOON UNDER KLIEGLIGHTS, 
by Herbert Pfaffe. 4 May 64, 5p 
FTD TT64 336 TT 64 11718 
Unclassified report 


Unedited rough draft trans. from Berliner Zeitung (East 
Germany) 1963, 5 Apr, p. 5. 


Descriptors: (*Moon, Theory), (*Astrophysics, Moon), Lasers, 
Radio astronomy, Extraterrestrial topography, Lunar probes, 
USSR, 


A method of moon observation is discussed, which is based on 
laser optics. It provides for the generation of short, very high- 
energy light pulses which are directed towards the moon. In 
this manner, regions of the moon can be irradiated with artifi- 
cial light, in the visible spectral range, so that this spot- 

light type illumination can be seen from the earth. Also, a 
generalized discussion of what must be scientifically done, by 
the direct observation of the moon from the earth as well as 
by the direct exploration of the moon surface with space vehi- 
cles, before the first space traveler can safely set foot on the 
surface of our satellite. 


AD-6S00 5°25 Div. 2 
OTS Price $0.50 


Foreiza Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
ON TH QUESTION OF ‘THE DAILY VARIATION OF 
CLOUDINESS IN THE SOVIET UNION, 
by O, D. Kondrau. 28 Apr $4, ip 
FTD T(s3 1205; TT 64 11715 

Unclassified report 


Trans. of Glavnaya Geofizicheskaya Observatoriya 
Leningrad. Trudy 1963, no. 142 204 p. 22-31. 


Descriptors: (*Cloud cover, Diurnal variations), Atmospheric 
motion, Heat transfer, Moisture, Measurement, Climatology, 
Meteorology, USSR, 


The greatest changes in cloudiness (in its daily variation) are 
observed in the hours closest to sunrise and sunset. In connec- 
tion with this, consideration of the synoptic observation data in 
those periods which are close to 0700, and 1900 mean solar time 
is most important. The greatest amplitude of the daily variation 
of cloudiness must be expected in the mountains of Central Asia. 
For example, at the Tien Shan station in July the mean daily 
amplitude of the probability of clear and overcast skies for the 
lower clouds was about 50%. On the basis of the data examined 
in the work on the daily variation in the mean cloudiness and the 
probability of clear or overcast skies for isolated points, it is 
possible to conclude that with existing methods of visual obser- 
vations, 12 observation periods by mean solar time are suffi- 
cient for complete climatological characterization of cloudiness 
in the territory of the USSR. (Author) 


AD-600 575 Div. 2, 15, 30 
OTS Price $1.75 


Northwestern Univ., Evanston, Il. 
MULTIPLE DISCRIMINANT FUNCTIONS, 
Technical rept. no, 11 
by Emilio Casetti. May 64, 67p 
Contract Nonr1228 26, Proj. NR389 135 
Unclassified report 


Descriptors: (*Programming (Computers), Scientific re- 
search), (*Earth, Scientific research), (*Functional analysis, 
Programming (Computers)), Functions, Factor analysis, 
Statistical analysis, Instruction manuals. 


This report is one of a series of computer prograzn manuals 
arising from a continuing study of computer applications in the 
earth and environmental sciences, including geology, geography, 
geophysics, geochemistry, and environmental engineering. The 
present document contains a discussion of multiple discrimi- 
nate functions and it provides an example of computer-aided 
classification using such functions. Other phases of our cur- 
rent classification work deal with the general problem of dis- 
criminate iterations, and this work will provide the basis for a 
subsequent report. 


AD-600 598 Div. 2 
OTS Price $2.25 


Minnesota Univ., Minneapolis. School of Physics. 
ATMOSPHERIC PHYSICS RESEARCH. 
Annual progress rept. 
Apr 64, 92p 
Contract Nonr710 22 
Unclassified report 


Descriptors: (*Atmosphere, Scientific research), Dust, 
Aerosols, Ions, Distribution, Measurement, Instrumentation, 
Physics. 


Measurements of the vertical distribution of dust in the 
atmosphere suggest the presence of particulate matter in 
sufficient quantities to affect the ion concentration. A pro- 
ject was initiated in September 1962 to measure the total 
ambient aerosol concentration in the stratosphere and the 
associated size distribution. The variations of atmospheric 
ozone with altitude, the seasons, over a period of days and 
even over a period of several hours was studied, The data 
included in this report was collected from August 1962 to 
September 1963. On many of the flights both ascent and 
descent measurements were obtained, thus permitting the 
study of ozone variation which may occur within the period 
of several hours. 


AD-600 620 Div. 2 
OTS Price $0.75 


Woods Hole Oceanographic Institution, Mass. 
PERFORMANCE RECORD OF MOORED BUOY SYSTEMS. 
by Paul B. Stimson. Mar 64, 22p WHOI Ref64 14 
Contract Nonr3351 00; Proj. NRO83 501 
Unclassified report 


Descriptors: (*Buoys, Mvoring), Velocity, Measurement, 
Turbulence, Instrumentation, Failure, Life expectancy, 


Theory, Cordage, Damage, Performance (Engineering), 
Ocean currents. 


From December, 1960, to the present, one hundred twenty- 

six Richardson-type buoy stations have been set. The re- 
coveries and losses are herein recorded, and the causes of 
failure and life expectancy are treated in some detail. It is 
believed that most of the failures have been due to bio 

attack; evidence in support of this theory is presented. (Author) 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


between two drill holes, Propagation of signals were attributed 
to the path through the rock as opposed to that through the air. 
The average attenuation and phase constants of the rock medium 
along the path were obtained from the measured mutual im- 
pedances between antennas placed in the two holes, The bulk 
conductivity between the holes was deduced from these measure- 
ments. In the.New York tests, the conductivity appeared to be 
about one order of magnitude less than that deduced for Cape 
Cod, (AD-407 840, AD-430 719) with consequent decreased ex- 


ponential damping loss for a given frequency or higher frequency 
for the same loss. (Author) 


AD-600 786 
OTS Price $1.00 


Div. 2, 25 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
GEODIMETER SVV-~1 AND THE RESULTS OF ITS PROVING 
TESTS, 
by V. A, Velichko, 28 Apr 64, 35p 
FTD TT63 1154, TT 64 11735 

Unclassified report 


Unedited rough draft trans. of Izvestiya Vysshikh Uchebnykh 
Zavedenii, Geodeziya i Aerofotos'emka (USSR) 1957, no, 2 
Pe 37-54, 


Descriptors: (*Optical instruments, Geodesics), (*Geodesics, 
Optical instruments), Distance-measuring equipment, 
Optics, Radar, Operation, Design, Tests, USSR. 


The described geodimeter differs in comparison with other 
geodimeters by: (1) a demodulating Kerr cell in the receiving 
tube, (2) a smooth variation of frequency range, and (3) a 
jumplike phase shift of light modulation through 180 degrees. 
The geodimeter has the following parts: (1) a transponder with 
optical tubes and an alternating and direct polarizing voltage 
generator; (2) a power pack for the geodimeter; (3) batteries 
and a field electric power station for their charging; (4) a 
frequency meter for the determination of frequencies 
observations; (5) a standard-frequency receiver; and (6) a para 
sitic reflector. The device may be set up on a stand or a 
small geodesic signal table.. 


AD-600 800 Div. 2, 30 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 


CURRENT STATE OF FOREIGN OPTICAL DISTANCE- 
FINDER TECHNOLOGY. 
by V. P, Vasil'ev. 27 Apr 64, 15p 
FTD TT64 182, TT 64 11658 
Unclassified report 


Unedited rough draft trans. of Izvestiya Vysshikh Uchebnykh 
Zavedenii, Geodezfya i Aerofotos'emka (USSR) 1957, no, 2 
p. 73-81, 


Descriptors: (*Distance-measuring equipment, Range find- 
ing), (*Optical equipment, Range finding), (*Range finding, 
Distance-measuring equipment), Kerr cells, USSR, Geodesics. 


AD~600 801 
OTS Price $0.50 


Div. 2, 25 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
THEORY OF REGULATABLE DIRECTIONAL RECEPTION 


(RNP). 
by S, A, Nakhamkin, 29 Apr 64, 10p 
FTD TT64 197 TT 64 11659 


Unclassified report 


Unedited rough draft trans, of Voprosy Dinamicheskoi — 
Rasprostraneniya Seismicheskikh Voln (USSR) 1962, no. 6 
p. 181-184, 


Descriptors: (*Seismology, Wave transmission), (*Direction 


finding, Seismic waves), Frequency, Velocity, Equations, 
Mathematical analysis, Theory, USSR, Geophysics, 


. 


The theory of the regulatable directional (RNP) method, 

which was developed at the seismic laboratory of MINKh, 

was further on the base of the frequency theory of 
signals, As a result it is possible to synthesize RNP systems 
by determining in the best way the necessary parameters, 
Formulas are derived for the resolution of the RNP Method. 
The absence of interference of the amplitude increments, in 
the form of which waves are recorded on the summing tape, 

is a necessary condition for complete resolution of two waves 
by the RNP method. Here interoplation of summarized record- 
ings by their amplitudes in the interval between the positions 
of cophase summation of superposed waves must ensure that 
at least one summarized recording with zero amplitude incre~- 
ments for both waves can be obtained. 


AD-600 819 
OTS Price $1.50 


Div. 2 


Atmospheric Research and Development Corp., Kansas City, 
Mo. 
TROPOPAUSE PENETRATIONS BY CUMULONIMBUS 
CLOUDS, 
Scientific rept. 1 
by Howard H, Hanks,-Jr., Michael J, Long, and R, G, Beebe. 
Feb 64, 54p 
Contract AF19 628 2454, Proj. 8624, Task 862402 
AFCRL 64 111 

Unclassified report 


Descriptors: (*Cumulonimbus clouds, Tropopause), (*Trop- 
opause, Cumulonimbus clouds), Climatology, Atmosphere, 
Thunderstorms, Penctration, Meteorology. 


This report presents a 2 1/2 year climatology of penetrations 
of the tropopause at 9 stations in the United States. WSR-57 
radar data for 1961-1963 are summarized by geographical 
area, by months, and on a diurnal basis. The main summary is 
for penetrations greater than 5,v00 and 10,000 feet. Conclu- 
sions are that penetrations of the tropopause occur (1) near 
the time of maximum thundersc.orm activity, (2) mostly in the 
summer, (3) in the areas of greatest severe thunderstorm 
activity; (4) there was no simple relationship found between 
tropopause penetrations and the number of thunderstorms; 
and (5) there was no useful relationship found between tropo- 


pause height and the extent of che tropopause penetrations. 
(Author) 


AD-600 828 
OTS Price $2.50 


Div. 2, 30 


Gulf Coast Research Lab., Ocean Springs, Miss. 

SURFACE CIRCULATION IN NORTHEASTERN GULF OF 

MEXICO, 

Technical rept. no. 1, Sep 60-Oct 62 

by Kirby L. Drennan. 1 Dec 63, 116p . 

Contracts Nonr3198 00 and Nonr3198 01, Proj. NRO83 148, 
Unclassified report 


Descriptors: (*Ocean currents, Mexico gulf), (*Mexico 
gulf, Ocean currents), (*Oceanology, Mexico gulf), Wind, 
Rivers, Temperature, Salinity, Oceans, Surface properties, 
Oceanographic equipment, Oceanographic data, Maps. 


The general features of the surface circulation in the north- 
eastern Gulf are presented from an analysis of surface density 
distribution and an extensive drift bottle study. Results of drift 
bottle study are based on 6,400 recoveries. Twenty cruises 
were conducted in the regions east and south of the Mississippi 
Delta, during the period September 1960-October 1962. Data 
obtained at this time indicate a surface flow of approximately 
0.7 kt. to the east and northeast during March-June. Hydraulic 
heads formed by discharge from eastern Passes extend some 
10-90 miles seaward, Convergence lines associated with strong 
densivy gradients are commonly found along southern boundary 
of these areas. Surface circulation for the area is depicted as 
follows: An eastward flow during spring and early summer, 
which diverges into northeast and southeast flow at varing dis- 
tances east of the Delta depending on local winds and river 
discharge; a southwest flow over continental shelf during late 
summer and fall, which appears to continue westward and into 
southwestern Gulf. The existence of the southeast flowing loop 
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4. CHEMISTRY 


AD-600 063 
OTS Price $1.00 


Div. 4, 14 


Notre Dame Univ., Ind. 
SYNTHESIS AND EVALUATION OF POLYMERS WITH 
SPECIAL PROPERTIES, 
Summary rept. 
by G. F. D'Alelio, R. C, Evers, T. Dehner, and T, Hoffend. 
13 Mar 64, 35p 
Contract DAl1 022AMC169A 
Unclassified report 


Descriptors: (*Polymers, Synthesis (Chemistry)), (*Acrylic 
resins, Synthesis (Chemistry)), (*Alkynes, Polymers), 
Polymerization, Bromides, Organoboranes, Adhesives, 
Fuels, Neutron absorbers. 


The previously unknown monomeric 1-acryloxy-2-butyne and 
1-msethacryloxy-2-butyne were synthesized. Other potential 
monomers of related structure, propargyl acetate, propargyl 
acrylate, propargyl methacrylate, 1-acryloxy-3butyne, 
2-acryloxy-3butyne, and 1-diethylamino~4-acryloxy-2- 
butyne, were also prepared. The monomers 1l-acryloxy-2- 
butyne and 1-methacryloxy-2-butyne were shown to form 
crosslinked polymers with radical and cationic initiators. 
Linear, uncrosslinked polymers were prepared from these 
two monomers with anionic initiators such as sodium and 
butyl lithium. These linear polymers were shown to contain 
free acetylenic groups which could undergo post reactions (1) 
with bromine to give a dibromide derivative, (2) with decabo- 
rane to give a carborane, and (3) to undergo crosslinking as a 
post reaction. In contrast, the butyne monomers which con-: 
tained a terminal acetylenic hydrogen were found to products 
of undetermined structure. The thermal and radical-cross- 
linking of the linear polymers indicate their potential use as 
thermosetting adhesives while the post-brominated polymers 
may be useful for their self-extinguishing properties. The 
polymeric carboranes may find utility as fuels and as 
neutron-capture media. (Author) 


AD-600 071 
OTS Price $1.00 


Div. 4, 25 


Theoretical Chemistry Inst., Univ. of Wisconsin, Madison. 
QUANTUM CORRECTIONS TO THE TRANSPORT CROSS- 
SECTIONS. 
by Herbert T. Wood and C. F. Curtiss. 26 Mar 64, 32p 
WIS TCI34A 

Unclassified report 


Descriptors: (*Quantum mechanics, Kinetic theory), 
(*Molecular properties, Transport properties), Particles, 
Perturbation theory, Phase shifts, Series, Differential 
equations, Integral equations. 


By a method developed earlier, the second quantum correction 
to the phase shift in a collision between particles with 
spherically symmetric potentials is obtained. This expression, 
along with the classical limit and the first quantum correction 
developed earlier, is used to obtain the classical limit and the 
first and second quantum corrections to the cross-sections 
Q(1) and Q(2). In these expressions the potential function is not 
restricted to monotonic functions; the results apply to a 
potential with an attractive minimum. (Author) 


AD-600 072 
OTS Price $0.50 


Div. 4, 25 


Theoretical Chemistry Inst., Univ. of Wisconsin, Madison. 
STATISTICAL MECHANICS AND IRREVERSIBILITY. 
by Frank C. Andrews. 20 Feb 64, 20p, WIS TCI38 
Grant NSF-G20725 
Unclassified report 


21 


CHEMISTRY - Division 4 


Descriptors: (*Statistical mechanics, Irreversible proc- 
esses), (*Irreversible processes, Statistical mechanics), 
(*Thermodynamics, Statistical mechanics), Molecules, 
Kinetic theory, Entropy, Quantum statistics, Statistical 
functions, Integral equations, Probability. 


The problem of obtaining irreversible evolution equations in 
statistical mechanics from reversible equations of motion is 
discussed. The sense in which mechanics gives rise to 
irreversibility is considered to rest on a clear understanding 
of the problem statistical mechanics attempts to‘solve. A dis- 
cussion of the mechanical view of the second law of thermo- 
dynamics is also given. (Author) 


AD-600 073 
OTS Price $0.50 


Div. 4, 25 


Theoretical Chemistry Inst., Univ. of Wisconsin, Madison. 
NOTE ON A PAPER BY SLIEPCEVICH AND FINN, 

by Frank C. Andrews. 15 Apr 64, 10p, WIS TC142 

Grant NSF-G20725 


Unclassified report 


Descriptors: (*Thermodynamics, Equations of state), 
(*Irreversible processes, Thermodynamics), Entropy, 
Functions, Equations, Reviews. 


A recent paper by Sliepcevich and Finn (Ind. Eng. Chem. Fund. 
Quart. 2:249, 1963) claims to derive the basic equations of 
irreversible thermodynamics, in particular the reciprocal 
relations, from fundamental macroscopic principles. This 
paper is analyzed and shown to contain simply a truism. 
(Author) 


AD-600 080 
OTS Price $3.00 


Div. 4, 25 


Massachusetts Inst. of Tech., Cambridge. 
SEMICONDUCTOR CATALYSIS: SIMULTANEOUS 
MEASUREMENT OF KINETICS AND SURFACE ELECTRICAL 
PROPERTIES. 
Technical rept. no. 1 
by Robert P. Merrill and Raymond F. Baddour. 15 May 64, 
163p 
Contract Nonr3963 04, Proj. NRO51 448 

Unclassified report 


Descriptors: (*Catalysis, Semiconductors), 
(*Semiconductors, Catalysis), Ethanols, Germanium, 
Surface properties, Electrical properties, Recombination 
reactions, Decomposition, Reaction kinetics. 


Theoretically and experimentally the relationship between the 
surface electrical properties of a semiconductor catalyst and 
its catalytic activity was explored. A program was proposed for 
the measurement of surface conductivity and recombination 
velocity on germanium simultaneously with the measurement of 
reaction kinetics of the decomposition of ethanol. The equip- 
ment to carry out these measurements included a system to 
operate a unique radio-frequency mass spectrometer, which was 
used to analyze the decomposition products. Key experiments to 
demonstrate the facility of the design, including measurements 
of ethanol decomposition on vacuum cleaved germanium and 
surface electrical properties of etched germanium wafers were 
made. In the kinetic experiments it was found that the catalysts 
produced by vacuum cleavage are much more active than 
catalysts produced by crushing in air and subsequent reduction 
in hydrogen, though the activation energies are similar. Treat- 
ing the vacuum crushed catalyst with hydrogen lowers both the 
activation energy and the rate. Evidence is presented for the 
possible formation of a germanium hydride on the clean sur- 
faces and the formation of an oxy-hydrogen complex on air- 
crushed catalysts. 





(zoyjny) 

*S10}80 OT[AxOqIeO Jo UOTJepTXOINE 94} 10; pozzodex esou} 

YM pereduioo ere pouyteyqo synser oy, *pouturexe sem 2 Cz ye 
AD JO uoTyepyxoyne oy} 10; ysATeZVO SNooUeZo19};0y & se oUTUeAO 
~oreyyyd snol19z Jo esn oY], “pouyUrExe SBM D SOT Je ySATeyO 
(1)0D Jo coussezd oy} uy pues sousSsqe OY} UT GH Jo uoTeprxoyne 
oUL “peyestisoauy sem JOzQIYUT Ue se (qq.LG) Tousyd{Ajnq 
-119}-1p-9°Z JO yooyJo OY “ySATE}EO JO SoT}TJUWENb BuyzAreA jo 
eoueseid oy} UT pus 4sATV}EO JO SOUOSqe 94} UT poyeSTsoauT sem 
UoTJOVEI UOTEpFXoyne Oy} ‘UOTPpe Ul “poyeBTJsoauy oom D GET 
03 GL 38 ysATeYO (T])OD Jo eousserd 94} UT FH Jo uoTyepfxoyne 
OY} JO SOTJOUTY OUL °D SZ 38 poyeBPsoAuT sem oU9}000]0A0 

4} pue ‘ouoput ‘(NATV) (@Tf1}TUOTANQosS}) stqoze-z ‘Zz 4TH 
AD JO pue ‘epAyoprezueq 4IIM GH JO UoTyepyxood ey *sTeotper 
j4ueyd Jo 90.mos v8 sv (LV¥d) oueyjouyAuoydt1joze[Aueyd 
SuyAojduie eseo Youe UT opy1oTYyoR.139} UOgTO *sA GH pue 7H 
‘aD ‘(aIWIG) eyeuoydsoyd [Ayyour [Adordos}{p ‘eyeozueq [Ayjour 
IO} pejonpuod e1eM SoTpNys JeysueI} USZOIpAY eaTiTWoduIOD 


*soujueAooreyyyd ‘spunoduioo oy] 0A00.103}0y-N ‘sousyTY ‘SOTIIIIN 
‘sepAyeprezueg ‘spunoduioo snioydsoyd orueZ.10 ‘seyeozueg 
‘spunoduioo uog] ‘sTeorper [Aueyd ‘epfzopyor.sje} uogrea 
‘sysATeyeD ‘syueprKoTjuy ‘soTeupy uoT}OveY ‘(uoTZEpXO 

‘sjUe3e D,) ‘(uoTyeUTUTeyUODEG ‘syueZe OTEZIEM [eOTUICYD,) 
‘(doyyeprxXO ‘sjuSBe orejIEM [eOTUISYD,) :s10j;dp10Sseq 


yoder peTyTssejoun 
VE0ZONVE8OT 8TVd PRIWUOD 
dyg ‘p9 AVN “ITepOd *A *H 
pue ‘“Buyjod “T *f ‘uyyerog “y “a ‘sorq “sg ‘10SO °Z Aq 
¥9-1dy 0%-Geq LT ‘¢ ‘ou “ydor ssorZ0.1d Apyjyuoultg 
*“aSN ASOdUNdILTNW YOI SNALSAS 
NOLLVNINV LNOOGd LNADV TIVOINGAHO JO AaNLs 
“8A “YOInYD syed ‘oul ‘redo 


SL°T$ S0NId SLO 
¥ ‘es “Ald T90 009-dVv 


STVIUALVW GNV LNAWdINOF 


GUVAUVM TVOINGHO °*€ 


*AulouoIjsy ‘setz1edo1d peo13do ‘(s1e7g 
‘soysAydor3sy,) ‘(Adoosorjoeds ‘sivig,) :s103dj10seq 


qwoder parytssepoup 
£08 9POUN “foid ‘F9 6Z900(D)1UON wen 
dy ‘b9 une T “ysanyorppH “WW “ad Aq 
“SUV.LS JO VULOAdS @ GNV O JO NOLLVDLLSAANI 
“‘uosony, ‘wuoz{Iy Jo “Alun ‘*ae] Arejoue[d pue zeuny] 


0S°0$ 9°11d SLO 
@ “Ald 8248 009-dV 


(zoyyny) 

“OHS PIOW THOAV 94} Je pezso} OST SEM JUOUMIZSUT STYL 

“UlTI] 94} UO surezjed Zuy1 osoy} UIOI] PeUTULIOJep Sy} O1OM 
sjeTdorp oy} JO UOTINGII3SIp pue ezIs oy, *peyderZojoyd orem 
qory ‘sZuyp1 oyu] poyowsyyip sem syoqdorp osey} Buyyeuyumyyy 
JUST] SUL “seTOT}red 94} JO UOTINgTIYSTp pue 9ZIs Oy} SUTULIO}Op 
0} pedojaaep sem oj ut sjoydorp 190;8M 94} oyeuTUMITT 0} (reseT) 
reseul Teoydo ue WOIy OTQUTTeAv 4YST] JUeTEYOO 94} BuTZTTTIN 
IajeuOIps|p yotdorp y *g “E961 JO Tequiejdeg ySnory} Ame 
wiolj pojzed oy} Zujrnp ‘syesnyoessey] ‘eseg eo10J ITY SIO 7 
ONS PIelA 304 TUOAV 94} 3% pozse} ATINJ SeM JUOUINIYSUT STYL 
*pIely Oy} UT UOCTye1edo pepueyeuUn 10j pezyeuroyne ATa}eTdu10O 

SEM 19JBM 9Y} BupooT]OO 10} peoy 10j0eT[00 AreT[Tdeo & sesn yey} 
Ioyou JU9{U0-1ayBM-pINbyy Y *Z “wWerorye odéy OET-D 94} 10; 
yue} Burm Teusreyxe ue Jo edojeaue oY} UTYITM 313 0} peustsop useq 
sey yf “puooes red sdorp QOT 3S¥O] 4 JO oer BuyyuN0S & Buy 
-UTeyUTEU OTTYM HOT F JO uoyspoord & UTYyITM 0} IoJOUTeTp UU G 
0} ur 2° Sdorpuyesr SupAjoser Jo ofqudeo st 3yBq] Jo Zuyr9y4e08 
o[3ue-7y311 Jo otdyouzid oy} Zutsn 1ojew01j00ds dorpurei Vy *T 
ts1ojourered TeOTZoTOIOSJOUl SNOPIVA ZuyInsvsul 10} pe}so} pue 
‘peyeorrqey ‘peustsep ueeq savy syuoumnsjsuT Jo sedé} sory L 


*soTpnys 

AypQIseog ‘srose'] ‘sroyomo1Z4y ‘srezATeus amzjoedg 
‘sdoipujey ‘yuoulernsvey ‘srojourered TeorZoTo100;0/W 
‘(u8{soq ‘syueuMI3sUT [BOTZOTOION}EWy) *s10j}dy10seq 


yaoder peyisse oun 
26 $9 THOAV 
TOSO9L ASB®L ‘SO9L “Old ‘1999 ¥O9 GT AV 3OBIWUOD 
66 £94 OL deg ‘pg er ET 
*eznog *g Auoyjuy pue uosdwoyy *f ueyig ‘Bulg °A upATeD Aq 
*yder [euld 
*SLNAWNULSNI 
TVOIDOTOUOALAW HOU LNANdGOTAIAAUC AdALOLOUd 
*ssey ‘uo utpIng ‘*ouy ‘suotyeredoO TeoruyooL 


G2°2%$ 991d SLO 
o€ *% “AIG 9€8 009-dV 


“919Y} PEpNTOUT OsTs ore suo} 

-ouny Zuyze10ues A4TT}qeqQord jo soyredo1d suros pues uopyuyep 
SUL ‘[feJep 10z8e13 uy sSUOTBATIOp OU} JO UTeLICO JNO sopIIeO 
ploder sty} Jo pus oy} ye xfpueddy jeoyjeureyyeW y “z= osBO 
OY} IO} UOTNTOS oy} Aq poyT{durexe sq uopouny Zupyer10u0e3 
AyTIqeqord yuyof sty} Zuyuyezqo Jo spoyjeul oy. “spnoyo 

OU OI¥ OI9Y} O SUIT) 4B yey} WeATS U Qns }°°°**T qns } SOUT] 3B 
SPNoTo Jo srequmu oy} 10; uOPOUNy Zuyyer0ues Ay T{Quqor1d 
JUTOf Oy} Uy Sf JSOTEZUT [Bar OY} FBY} pojoU ST I °C OUTT} 7B 
IoquUMU 94} USATS } SUIT} JB SpNnoTo Jo TequmMuU 94} IO; WOTFOUNY 
Supyeroues AyTTIqQeqord oy} UTeWQO 0} pesN Ss} STy} pu peuTE}qo 
S} woTZenbo TePUSIE;Z{P Oy} JO UOFNTOS [eroues oy, “uoTOUNT 
Buyyer0ues Ay TJQeqor1d B Toy pouyezqo s} UOTyeNbo feyUSTEyIp V 
*peyueserd s} }INUMO r1oyywomM Pex Aq IGAOO pNOTO 0} UOTINGTAT} 
“W009 OY} JO UOTNTOAS Texrodure, 94} IO; Tepour OFJSBYyOO\s V 


“AyTqeqorg ‘suopyenbe fepjuereyjiq ‘sesseoord 

OPsByOo}sS ‘1eA00 pno[D *(sjepour TeoreureYzeW ‘s1ejourvred 
TeoyoTo100}0W4) ‘(sTepour eopeUTeyyeW ‘spnojo snmMumMd,) 
*(spnoyo snjnumy ‘sjepour TeoF{wUISUeWy) :s.103;dp10seq 


zroder peyTsse oun 
sie $9 TUOAV 
ZOPZ98 ASBL ‘F798 “fold ‘sce 879 BTAV OBIJWOD 
STINd nswdzz ‘¢9 Aew 6z “xOoT uIeW Aq 
T *ou 4der op FUETOS 
*sano'lo sn'1Inwno 
UIHLVAM UIVA AO NOLLVdISSIC GNV ‘LNTNAAON 
*‘NOLLVNUOd AHL YOA TACOW ARIAIAWIS V 
*Buysue’] yseq ‘ATUL oFeIg USOT 


$L°0$ OFId SLO 

0s ‘ST *e “AIG S€8 009-dVv 
(zoyyny) *yUerINS doo, 9u3 

JO UOT}VIBZTU preMyz10U 94} JO [INSET B Oq 0} SIvedde pue ysvO 
-YNOS 94} 0} S} SYJUOUT 19zU,M BupANp MOLI *oUl}} Sty} ye eI[Oq 
9} JO 1SBOYINOS UOI[Z9I SIOYSHO oY} UT PoyeOTpUT st OSTe yUOIINO 


SIVIUSALVW GNV LNAWdINOT FUVAUVM TVOINGHO - € UOTsTAIg 





Trans. of Gazzetta Chimica Italiana, 1951, v. 81, p. 106-116. 


Descriptors: (*Acetones, Condensation reactions), (*Furans, 
Condensation reactions), Organic nitrogen compounds, 
N-heterocyclic compounds, Molecular structure, Inorganic 
acids, Amines, Italy. . 


A study was undertaken of the behavior of isonitrosoacetone 
toward hydroxylamine in alkaline or acid media with the aim of 
contributing to the knowledge of the structure of condensation 
products obtained from isonitroso ketones when exposed to the 
effect of mineral acids or hydroxylamine hydrochloride. The 
results obtained by subjecting isonitrosoacetone to the action 
of hydroxylamine in a strongly alkaline medium, and to the 
action of hydrochloric acid are given. It was shown that the 
isonitroso compound is converted in the first case into amino- 
methylfurazan in an excellent yield, and in the second case into 
a condensation product whose structure is under investigation 
and whose brutto formula is C6H9N3O3. (Author) 


AD-600 218 
OTS Price $7.60 ° 


Div. 4, 16, 25 


Space Technology Labs., Inc., Redondo Beach, Calif. 

RESEARCH ON TRIPLET STATES AND PHOTOCHROMISM. 

Annual research rept. no. 2, 1 Dec 61-31 Dec 62. 

31 Dec 62, 73p STL8645,6005RU000 

Contract AF41 609 1457, Proj. 7753, Task 27612 
Unclassified report 


Descriptors: (*Photochromism, Aromatic compounds), 
(*Flashblindness, Optical filters), (*Optical filters, Photo- 
chromism), Retina, Nuclear explosion damage, Hydrocarbons, 
Polycyclic compounds, Phosphorescence, Absorption 
spectrum, Deuterated compounds, Plastics, Optical 
properties. 


The report describes research studies on the photochromic 
properties of the triplet states of aromatic compounds and 
their application to the problem of eye-protection against 
nuclear weapons. A flash photolysis apparatus with 
spectrographic recording was assembled and used to study a 
series o f 26 aromatic, hydrocarbons. Triplet-triplet absorp- 
tion spectra were found for 25 of the compounds. Techniques 
were developed for incorporating triplet compounds into 
plastic media. Apparatus for automatic spectrophotometric 
recording of T-T absorption in irradiated plastic specimens 
and for studying quantum yields and phosphorescence life- 
times were built. Theoretical studies were carried out on 
the possibility of increasing the quantum yield of triplet 
formation and the intensity of T-T absorption by chemical 
substitution. A theoretical evaluation was made of a model 
triplet state filter as an eye-protective device. 


AD-600 223 Div. 4 
OTS Price $1.60 


Wisconsin Univ., Madison. 
ADDITION AND DISPLACEMENT REACTIONS WITH 
UNSATURATED HYDROCARBONS. 
Rept. for 1 Sep 62-31 Aug 63 
by Harlan L. Goering. 14 Apr 64, 20p 
Grant AF AFOSR47-63 
931 
capa est Unclassified report 


Descriptors: (*Benzoates, Stereochemistry), (*Benzoates, 
Chemical reactions), (*Stereochemistry, Benzoates), 
Hydrocarbons, Molecular isomerism, Molecular rotation, 
Copper compounds, Bromides, Nitrobenzenes, Ionization, 
Acetones. 


The cuprous-promide-catalyzed reaction of t-butyl perbenzoate 
and bicyclo-(3.2.1)-octene-2 (I) results in the formation of 
exo(axial) -bicyclo-(3.2.1)-oct-3-en-2-yl benzoate (Ila) which 
contains < 1% of the endo isomer. Optically active I gives 
racemic Ia which means that the allylic carbon atoms 


CHEMISTRY - Division 4 


(C2 and C4) are completely randomized. Taese results are 
consistent with the Kochi mechanism; i.e., abstraction of an 
allylic hydrogen atom to give the symmetrical bicyclo(3.2.1)- 
oct-3en2-yl radical (II) which is stereoselectively converted 
to racemic exo benzoate (IIIa). (Progress is also reported of 
studies con: the solvolysis of alpha-p-anisylethyl 
p-nitrobenzoate (ROCOC6H4NO2) under various conditions.) 
(Author) 


AD-600 255 
OTS Frice $1.00 


Div. 4, 16 


Uppsala Univ. (Sweden). 

SPECTRAL STUDIES OF THE PHOTOBLEACHING OF 

RIBOFLAVIN PHOSPHATE, 

Special technical and scientific rept. no. 2: 

by Bertil Holmstrom. Apr 64, 35p 

Contract DA91 591EUC2828; Proj. 01360461B 
Unclassified report 


Report on Flash Photolysis Study of the Reactions Between 
Photoexcited Fluorescein (and Similar Dyes) and Selected Sub- 
strates Which Are on the One Hand Electron Donors and on the 
Other Hand Electron Acceptors. 


Descriptors: (*Photochemistry, Vitamin B complex), 
(*Vitamin B complex, Photochemistry), (*Anthoxanthin 
pigments, Photochemistry), Organic pigments, Phosphates, 
Reduction (Chemistry), Oxygen, Hydrogen peroxide, 
Ethylendinitrilo tetracetates, Spectroscopy. 


The spectral changes during photobleaching of riboflavin 
phosphate (Rf) in neutral solution was studied, both in oxygen 
free solutions, in presence of small amounts of oxygen, in air 
saturated solutions, and in presence of hydrogen peroxide. 

After anaerobic photolysis, aeration, and extraction of lumi- 
chrome (Lc) the solution contains an alkali sensitive and ex- 
tremely light sensitive compound, deuteroflavin (Df). It was 
proved that these properties can not be due to hydrogen peroxide. 
The destruction of Rf takes place during the illumination and not 
during the aeration. After an initial build-up period, the 
anaerobic photolysis is a steady state process with regard to 
leuco-deuteroflavin (H sub 2 Df). Small amounts of oxygen in- 
crease the yield of Lc and decrease the concentration of H sub 
2 Df. Aerobic photolysis leads to Lc and a compound with an 
absorption macimum at 400 millimicrons. Similar results are 
obtained in presence of H sub 2 O sub 2. Previous observations 
regarding the decrease in the quantum yield during the course 
of the anaerobic photobleaching, and the buffer effect, are con- 
firmed, although not quantitatively. The results are compared 
with those from experiments with 10 mM EDTA. 


AD-600 334 
OTS Price $1.60 


Div. 4, 14 


General Technologies Corp., Alexandria, Va. 

A STUDY OF HIGH MODULUS, HIGH STRENGTH FILA- 
MENT MATERIALS BY DEPOSITION TECHNIQUES, 
Bi-monthly progress rept. no. 3, 1 Mar-30 Apr 64. 

by L. G, Davies and J, C. Withers 15 May 64, 13p 
Contract NOw64 0176c 


Unclassified report 


Descriptors: (*Filaments, Synthesis (Chemistry)), 
Composite materials, Silicon compounds, Carbides, Boron 
compounds, Alu:ninum compounds, Oxides, Titanium 
compounds, Silanes, Vapor plating, Tensile properties, 
Metallography, Crystal structure, Density. 


Two vapor deposition techniques were tried for the deposi- 
tion of aluminum oxide filaments. Neither technique produced 
satisfactory deposits. Silicon carbide filaments were 
deposited from trichlorosilane and trichloromethylsilane. 

41 x-ray analysis of silicon carbide and boron carbide was 
also completed. The presence of SiC and B4C was not shown 
conclusively.. Metallographic examinations were made on all 
filament materials. The titanium compounds showed a 
crystalline structure while no crystal structure was evident 
on the other materials. (Author) 
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theoretical considerations and practical demonstrations in- 
dicated that the effective temperature was invariably raised 
thereby. Methods evaluated included absorption by treated 
fibers and by chemical agents as well as drying by mechani- 
cally powered dehumidification devices. 


AD-600 439 Div. 4 
OTS Price $2.00 


Brussels Free Univ. (Belgium), 
THE CHLORINE PHOTOSENSITIZED OXIDATION OF 
HYDROCARBONS AT LOW TEMPERATURES, 
Final technical rept., 1 Jan-31 Dec 63 
by G. Martens, G, Huybrechts, L, Meyers and J, Olbregts. 
Jan 64, 74p 
ContractDA91 591EUC2776 
Unclassified report 


Descriptors: (*Alkanes, Oxidation), (*Chlorination, 
Photochemistry), Reaction kinetics, Low-temperature 
research. 


The oxygen effect on the photochlorination of ethane was 
studied at 310 K. Due to the extremely long chain of the unin- 
hibited reaction the effect is quite high and can be explained by 
the reaction of an ethyl chain carrier with the oxygen mole- 
cule. The,rate constant of this step C2H5 + O2 (yields) 
C2H502 was measured. The rate dependence on concentra- 
tions and light intensity are discussed. The chlorine photo- 
sensitized oxidation of trichloroethylene and the competition 
chlorination-oxidation were studied. In the present stage only 
overall rate equations can be given which can be explained by 
different mechanisms. In mixtures of chlorine, oxygen and 
trichloroethylene an after effect appears when the actinic 

light is cut after a small illumination time. This dark 
reaction seems to consume only chlorine and trichloroethylene 
but the explanation of the phenomenon requires more 
experimental data. These will be obtained by mass-spectro- 
metric measurements performed at the present time. (Author) 


AD-600 442 
OTS Price $1.00 


Div. 4, 25 


Brussels Univ., (Belgium). 
VAPORIZATION OF COMPOUNDS AND ALLOYS AT HIGH 
TEMPERATURES, PART XXII, MASS SPECTROMETRIC 
DETERMINATION OF THE DISSOCIATION ENERGY OF THE 
MOLECULES MgO, CaO, SrO AND Sr20. 
by John Drowart, G. Exsteen and G. Verhaegen. Apr 64, 
36p 
Contract AF61 052 225, Proj. 7350, Task 735001 
TR60 782 P22 

Unclassified report 


Report on Refractory Inorganic Non-Metallic Materials. 


Descriptors: (*Oxides, Dissociation), (*Magnesium com- 
pounds, Oxides), ("Calcium compounds, Oxides), (*Strontium 
compounds, Oxides), Thermochemistry, Mass spectroscopy, 
Atomic energy levels, Molecular properties, Enthalpy, 
Atomization, Energy, Refractory materials, High-tempera- 
ture research. 


The dissociation energy of the molecules MgO, CaO, SrO 
was determined. The molecule Sr20 was identified and its 
atomization energy determined. 


AD-600 464 
OTS Price $1.60 


Div. 4, 16 


Vanderbilt Univ., Nashville, Tenn. 
GLYCIDIC ESTERS AND/OR ORGANIC DISULFIDES, AND 
RELATED SUBSTANCES, AS SOURCES OF ANTI-RADIATION 
DRUGS, 
Interim research rept. no. 17, 1 Oct-31 Dec 63. 
by J.D, Buckman, H, K, Kim, W. B, Lacefield, T. F. Parsons 
and L, Field. 31 Dec 63, 14p 
Contract DA49 193MD2030 
NP 13730 
Unclassified report 25 


CHEMISTRY - Division 4 


Descriptors: (*Radioprotective agents, Biological assay), 
(*Radioprotective agents, Chemical reactions), Drugs, 
Thiols, Sulfides, Sulfonates, Phenyl radicals, Benzoic acids, 
Sulfinic acids, Chemical analysis, Disproportionation, Re- 
action kinetics, Amines, Ethyl radicals, Propionic acid, 
Esters. 


Nine compounds submitted for screening were tested. The 
reactions of ammonium dithiocarbamate with thiolsulfonates 
(RSO2SR') differed significantly from the reactions of the di- 
methyldithiocarbamate salts. The trisulfide R'SSSR' may be a 
product in at least one instance. Additional analogs of the 
radioprotective compound o-aminoethyldithiobenzoic acid were 
prepared and their disproportionation studied. Synthesis of 
mercaptodisulfides and related substances is being studied. 

A patented method for synthesizing dithiosulfites was con- 
firmed, and an improved purification method developed. The 
mechanism of a thiolsulfonate synthesis utilizing a sulfinic 
acid, a thiol, and a nitrite ester is being studied. A hindered 
disulfide was oxidized to the corresponding thiol-sulfonate in 
good yleld. Factors bearing on the disproportionation of mixed 
disulfides were evaluated using 2-aminoethyl phenyl disulfide 
hydrochloride as a model. Study of the disproportionation of 
five 2-aminoethyl p-substituted aryl disulfide hydrochlorides 
showed that in ease of disproportionation the following order 
held: NO2>ClbH>CH3>0CH3. 


AD-600 507 
OTS Price $0.50 


Div. 4 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
TEMPERATURE PROFILES UPON BURNING OF AMMO- 
NIUM PERCHLORATE. 
by V. K, Bobolev and A, P, Glazkova. 11 May 64, 1lp 
FTD TT64 327 TT 64-11719 

Unclassified report 


Unedited rough draft trans. of A kademiya N auk SSSR, Dok- 
lady, 1963, v. 151, no. 3, p. 604-607. 


Descriptors: (*Ammonium compounds, Burning rate), (*Per- 
chlorates, Burning rate), Explosive materials, Thermocou- 
ples, Reaction kinetics, USSR. 


The study of the principles of burning of ammonium 
perchlorate is of great interest owing to the anomalies which 
have been revealed by studies of the process. One of the au- 
thors experimentation showed the burning of perchlorate to be 
very sensitive to changes in experiment conditions, and in 
particular to the jacket - unjacketed specimens 7 mm in diam- 
eter at pressures exceeding 150 atm, in contrast to specimens 
with a 4 mm diameter. The dependence of the burning velocity 
on pressure has an unusual form: an increase in pressure 
above 150 atm entails a drop of burning velocity. Temperature 
profiles were obtained in the 40-350 atm pressure range. 
Anomalous dependences of surface temperature and heat release 
in the condensed phase of pressure were established. 


AD-600 541 
OTS Price $13.00 


Div. 4, 25, 16 


Weizmann Inst., Rehovot (Israel). 

MECHANOCHEMISTRY OF COUPLED CONTRACTILE AND 
CHEM.CAL RATE PROCESSES, 

Final rept. 

by A, Katchalsky. Jan 64, 188p 

Grant AF EOAR#32 58 

AFOSR 64 0993 


Unclassified report 


Descriptors: (*Chemical reactions, Energy), (*Energy, 
Chemical reactions), (*Energy conversion, Biophysics.) 
Mechanics, Molecules, Molecular properties, Fibers, Rubber, 
Polymers, Elasticity, Contraction, Fatigue (Physiology), 
Relaxation (Physiology), Machines, Collagen. 
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AD-600 815 Div. 4, 17 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
A STUDY OF THE KINETICS OF THERMAL DECOMPOSI- 
TION OF SOLID CARBONYL COMPOUNDS OF METALS, 
by O. D, Krichevskaya, N. A. Belozerskii, L. D, Segal’, 
N. E, Kolobova and K, N, Anisimov. 28 Apr 64, 7p 
FTD TT64 220, TT 64 11671 

Unclassified report 


Trans. of Zhurnal Neorganicheskoi Khimii (USSR) 1963, 
v. 8, no. 8, p. 1806-1808. 


Descriptors: (*M>lybdenum compounds, Pyrolysis), (*Man- 
ganese compounds, Pyrolysis), Metalorganic compounds, 
Carbonyl group, Reaction kinetics, Heat of activation, 
Manometers, Powder metallurgy, USSR, 


The thermal decomposition reaction of solid molybdenum 
carbonyl and manganese cyclopentadienyltricarbonyl was 
studied on a special manometric apparatus. It was found that 
both reactions were of the first order. Constants of the re- 
action velocity and the activation energy were calculated. 
(Author) 


AD~-600 842 Div. 4, 25 
OTS Price $1.00 


Coates Chemizal Lab,, Louisiana State Univ., Baton Rouge. 
THE INFLUENCE O SURFACE ROUGHNESS OF SOLID 
ELECTRODES ON ELECTROCHEM.CAL MEASUREMENTS, 
Technical rept. no. 54 
by R. de Levie. May 64, 32p 
Contract Nonr1575 04, Proj. NRO51 258 

Unclassified report 


Descriptors: (*Electrochemistry, Electrodes), (*Elec- 
trodes, Surface properties), Chemical analysis, Mthematical 
models, Capacitance, Potentiometers, 


CHEMISTRY - Division 4 


The influence of surface roughness oz solid electrodes on 
electrochemizal measurements is critically examined. A 
model and its mathematical consequences are presented 
which describe the effects in at least a semiquantitative way. 
The conclusion is drawn that the neglect of surface roughness 
has led to apparent misinterpretations in literature, and that 
great caution should be exercised in this respect. (Author) 


AD-600 851 Dtv. 4 
OTS Price $0.50 


Forest Products Lab., Madison, Wis. 
TWO-STAGE NONCHLORINATION BLEACHING OF 
SECERAL HARDWOOD NEUTRAL SULFITE SEMICHEMICAL 
PULPS 
Research note, 
by F. A, Simmonds and Axel Hyttinen. Apr 64, 13p 
FPL 043 
Unclassified report 


Descriptors: (*Bleaching agents, Hypochlorites), (*Wood 


pulp, Bleaching agents), (*Bleaching agents, Hydrogen 
peroxide), Sodium compounds, Chlorine compounds, Dioxides. 


Several hardwood neutral sulfite sem‘ichemical pulps were 
bleached to about 85 percent brightness with a two-stage 
application of sodium hypochlorite, using a total chlorine 
equivalent of 12 to 25 percent, depending on the yield of the 
unbleached pulp. Brightness gains decreased with increas- 
ing brightness of unbleached pulp. Yields of bleached pulps 
were from 3 to 5 percent higher with two-stage bleaching than 
they were with three-stage chlorination hypochlorite bleaching. 
With this process, however, 88 percent brightness was obtained 
with equal or lesser amounts of chlorine equivalent. Except 
for the highest yield pulp, hydrogen peroxide was as effective 
as hypochlorite in the second stage, but chlorine dioxide was 
about 10 percent less effective. Effect on streagth varied from 
negligible to increases as much as 80 percent for the average 
overall strength. (Author) 
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6. DETECTION 


AD~600 240 
OTS Price $5.00 


Div. 6, 18, 30 


Pennsylvania Research Associates, Inc., Philadelphia. 
INVESTIGATION OF DIGITAL TECHNIQUES FOR RADAR 
LAND MASS SIMULATION. 
Final technical rept. no. 3. 
13 Mar 64, 330p 

Contract N61339 1025 
NAVTRADEVCEN, 1025 3 


. 


Unclassified report 


Descriptors: (*Simulators, Radar signals), (*Radar 
scanning, Airborne), Radar equipment, Display systems, 
Surface targets, Digital systems, Design, Simulation, 
Real time, Mapping, Terrain, Analog-digital computers. 


The report presents a logical design of a natural terrain 
radar land mass simulator, techniques for incorporating 
radar effects, and cultural terrain into the simulator, and 
relationship between simulator design and specific operational 
requirements. The results of this work indicate that the 
techniques developed are feasible from an engineering stand- 
point but are impractical due to cost considerations. A firmer 
understanding of the information content of maps and digital 
representation techniques must be established to compress 
the data to a degree whereby an economically feasible device 
can be developed. (Author) 


AD-600 269 
OTS Price $1.50 


Div. 6, 8, 12 


Oklahoma State Univ., Stillwater. Research Foundation. 
SUPPORT OF THE UPPER AIR ROCKET RESEARCH 
PROGRAM, 
Final rept. 
by Claude M. Gwinn, Wayne Hoover, and Joe Zinn. 
Jan 64, 59p 
Contract AF19 604 6648; Proj, P7659; Task 765903 
AFCRL 64 195 
Unclassified report 


Descriptors: (*Ground support equipment), (*Sounding 
rockets, Telemeter systems), (*Telemeter systems, 
Sounding rockets), Guided missiles, Upper atmosphere, 
Telemetering receivers, Telemetering transmitters, 
Portable, Ultrahigh frequency, Environmental tests, 
Calibration, Flight control systems, Timing devices, 
Rocket trajectories. 


The components and assembly of compact portable FM/FM 
telemetry ground stations are described. The designs of both 
ground and airborne units associated with telemetry systems 
and the test and calibration of telemetry systems are pre- 
sented. Some modifications made to commerically purchased 
items to extend their use for special applications are 
described. Systems for inflight control of events through 
timers and ground command are described. Some studies 
and experiments on utilizing the telemetry to obtain the tra- 
jectories of rockets are discussed. An investigation of the 
state of the art of UHF telemetry systems is discussed. 
(Author) 


AD-600 272 Div. 6 


OTS Price $2.75 


Dayton Univ., Ohio. Research Inst. 
COHERENT OPTICAL RADAR PARAMETERS AND 
TARGET REFLECTIONS. 
Technical documentary rept. 1 July 62-30 Jun 63 
by Werner R. Rambauske. Apr 64, 127p 
Contract AF33 657 9014; Proj. 5191; Task 519102 
RTD TDR63 4148 
Unclassified report 99 


DETECTWON - Division 6 


Descriptors: (*Lasers, Radar), (*Light pulses, Reflection), 
(*Radar reflections, Lasers), Optical equipment components, 
Ruby, Radar targets, Geometric forms, Surfaces, Circuits, 
Signals, Interferometers. 


The problem of the reflection of ruby laser pulses from 
artificial targets is investigated. The parameters of 
intensity distribution over the cross-section of a laser beam 
(in the 0.5 to 3 joule energy range) and the time history of 
this intensity within one pulse (in the 1/2 to 1 millisecond 
duration range) are measured and evaluated in different 
distances from the ruby rod up to 75 meters. Reflection 
characteristics for different standard geometrical bodies and 
different standard surface materials are derived experi- 
mentally and theoretically for incoherent white illumination 
and are compared with laser illumination. The change of 
time history of a single pulse after reflection from the target, 
due to the targets shape, is studied. This change when com- 
pared with the undistorted pulse from the rear of the ruby 
permits conclusions about the shape of the target. (Author) 


AD-600 285 
OTS Price $1.50 


Div. 6, 2, 8, 12 


Applied Physics Lab., Johns Hopkins Univ., Silver Spring, Md. 
IONOSPHERIC CONTRIBUTIONS TO THE DOPPLER SHIFT 
AT VHF FROM NEAR-EARTH SATELLITES, 
by W. H. Guier. July 63, 58p CM1040 
Contract NOw62 0604c 
Unclassified report 


Descriptors: (*Satellites (Artificial), Tracking), 
(*Ionosphere, Doppler effect), (*Dopper effect, Very high 
frequency), Geodesics, Doppler systems, Atmospheric 
refraction, Electron density, Integral equations. 


The ionospheric contributions to the non-relativistic Doppler 
shift at VHF from satellites above the ionosphere are consid- 
ered to 0(1/f sub s to the 3rd power) where f sub s is the 
satellite transmitter frequency and the vacuum Doppler shift is 
considered of 0(f sub s). Boundary conditions are imposed on 
the solution to the wave equation containing the ionosphere 
electron contribution to the refractive index such that the 
solution to 0(1/f sub s to the 3rd power) in the phase is obtained. 
It is shown that to this order Fermat's principle can still be 
applied if the index of refraction is modified by terms containing 
gradients of the electron density. This generalized Fermat's 
principle is used to obtain the ionospheric contributions to the 
Doppler shift to 0(1/f sub s to the 3rd power) at VHF. Upper 
bounds for the various terms are estimated. It is shown that: 
(1) additional terms not given by the geometrical optics approxi- 
mation are negligible so that geometrical optics theory is 

valid at VHF to 0(1/f sub s to the 3rd power), and (2) except for 
very disturbed conditions in the ionosphere, the use of the two 
frequency doppler data to eliminate the first order refraction 
contribution should yield negligible higher order refraction 
errors so long as the lower of the two frequencies in above 

100 mc/s. (Author) 


AD-600 377 
OTS Price $1.25 


Div. 6, 8 


Naval Research Lab., Washington, D, C. 

PERFORMANCE AND ANALYSIS OF SONAR TRANSMITTER 
USING PARALLEL INVERTER UNIT, 

by F, L, Hunsicker. 8 Apr 64, 44p 

NRL 6036 


Unclassified report 


Descriptors: (*Sonar projectors, Performance 
(Engineering)), (*Inverters, Sonar equipment), Silicon, 
Rectifiers, Inverter circuits, Transducers, Electrical 
properties, Design. 


A solid-state sonar transmitter using silicon-controlled 
rectifiers in a parallel inverter circuit has been developed. 
The transmitter has an output power of three kilowatts, with 
an efficiency of 85 to 90 percent at low audio frequencies. An 
ac equivalent circuit for the parallel inverter and load 
combination has been analyzed to obtain equations for inverter 
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Topics included in that section discuss the structure of pro- 
grams and storage, the programming language to be used, and 
the interface between the executive control program and the 
data handling programs. The second section, Monitor Program 
Specifications, exhibits the precise nature of the Monitor or 
executive control system. A portion of that section describes 
the operation of the Priority Scheduler, a critical part of the 
system which is the control center of the entire multiprogram 
system, (Author) 


AD-600 713 
OTS Price $2.00 


Div. 6, 26 


Santa Barbara Research Center, Goleta, Calif. 
PRODUCTION ENGINEERING MEASURE, PbSe INFRARED 
DETECTORS - TYPE IR-200. 
Quarterly progress rept. no. 5, 1 Jan-1 Apr 64 
by G. H. Cook, 27 May 64, 7lp SBRC5527 Q5 
Contract DA36 039AMCO1466K, 
Unclassified report 


Descriptors: (*Infrared detectors, Production), Infrared 
equipment, Manufacturing methods, Quality control, Lead 
compounds, Selenides. 


Approval of test facilities was obtained from USAEMSA. Rec- 
ommended changes to the specifications of SCS-34A were ob- 
tained from USAEMSA. The preproduction run was not com- 
pleted due to schedule delays and processing problems. Sev- 
eral manufacturing and inspection procedures were revised to 
reflect corrective actions and improvements. Approval was 
received for the Inspection and Quality Control Plan submitted 
to USAEMA, Contract schedule extension was requested and 
granted. (Author) 


AD-600 855 
OTS Price $8.60 


Div. 6, 28 


Visibility Lab., Univ. of California, San Diego. 
PREDICTIONS OF SIGHTING RANGE BASED UPON 
MEASUREMENTS OF TARGET AND ENVIRONMENTAL 
PROPERTIES. 
Final rept. 
by Jacqueline I, Gordon, Sep 63, 91p SIO Ref63 23 
Contract N123 60530 29657A 
Unclassified report 


Descriptors: (*Targets, Position finding), (*Position 
finding, Vision), (*Target position indicators), (*Ranges 
(Distance) Range finding), Visibility, Geophysics, Mathemat- 
ical prediction, Ranges (Establishments), Aerial photography, 
Tracking. 


DETECTION - Division 6 


During the summer of 1962 a field experiment was conducted 

at the U. S, Naval Ordnance Test Station, China Lake, Calif- 
ornia. This field test consisted of a coordinated program of 
visual sightings and measurements of the environmental and 
target properties appropriate to the observations, The specific 
task undertaken by the Visibility Laboratory was to aid in the 
design of the experiment to obtain the observations, to conduct 
the program of measurement of the environmental and target 
properties, and to use these data to predict the sighting ranges. 
This report contains a description of the design of the visual 
experiment, the details of the program of geophysical measure- 
ment, and the predicted sighting ranges. The observed sight- 
ing and recognition ranges will be published in a separate re- 
port by the Naval Ordnance Test Station. (Author) 
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OTS Price $8.10 


Div. 6, 28 


Visibility Lab., Univ. of California, San Diego. 
SUBMARINE VISIBILITY AND RELATED AMBIENT LIGHT 
STUDIES, 
Final rept., 
by R, W. Austin and J. H, Taylor. Dec 63, 89p SIO Ref, 63 32 
Contract N62306 1034 

Unclassified report 


Descriptors: (*Submarines, Visibility), (*Visibility, Sub- 
marines), (*Submarines, Detection), (*Underwater object lo- 
cators, Underwater light), *Underwater lights, Optical equip- 
ment, Operations research, Aerial reconnaissance, 


The major effort which was undertaken during the one-year 
period was to provide requested support for two field operations 
whose purpose was the study of the visibility of submarines from 
aircraft. Neither of these operations were successful in pro- 
viding the primary information which was being sought due 
mostly to the vagaries of the weather and the Cuban blockade. 
Recommendations are given for a plan for a future operation 
with more carefully controlled conditions and more restricted 
and specific objectives. Data was submitted for examination 
which had been obtained on several cruises of the USS REDFIN 
to various areas in the Atlantic Ocean. Within the limitations 
imposed by the lack of adequate documentation on many of the 
records these data were reduced and analyzed, Recommendations 
are made for uses of the data obtained, for improved methods 
and instrumentation to be used to obtain data in the future. It 

is suggested that further data be obtained with careful documen- 
tation followed by additional study and analysis. Such a program 
should be able to provide a methodology for the use of ambient 
light measuring equipment to assist submarine commanders in 
the accomplishment of their operational mission, (Author) 
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The combined collector-radiator studies considered the 
thermal and structural stability of the assembly and devised 
and developed techniques for its fabrication, The assembly 
consists of a stretch-formed aluminum sheet to form the 
collector surface with tubes joined to the back side forming a 
conventional fin-tube radiator. A very promising low temper- 
ature working fluid was selected and evaluated by a series of 
thermal screening tests followed by a 1000-hour forced con- 
vection boiling-condensing loop test. The fluid selected is 

the aromatic hydrocarbon, ortho-xylene. To permit mounting 
of the two turbines of the binary system on a common shaft, 

a dynamic two fluid shaft seal was designed and briefly 
evaluated, The design is a combination face seal and centri- 
fugal seal with a disengagement feature to unload the face seal 
during dynamic operation. Severe fluid instability was en- 
countered and while the seal showed promise, available time 
and funding did not permit its solution. The studies definitely 
showed the practical feasibility of applying the binary Rankine 
cycle concept to space power conversion applications and 
indicated that it can provide a positive improvement in system 
weight and performance compared to competitive systems. 


AD-600 365 Div. 7 
OTS Price $2.75 


Radio Corp. of America, Harrison, N. J. 
THERMOELECTRIC POWER MODULES, 
Rept. no. 4 (Final), 2 Jan-31 Dec 63. 
by Hans P, Van Heyst. 31 Jan 64, 131p 
Contract DA36 039AMCO00110E, 
Unclassified report 


Descriptors: (*Modules (Electronics), Power supplies), 
(*Thermoelectricity, Generators), (*Energy conversion, 
Modules (Electronics)), Electric power production, Silicon, 
Germanium, Thermodynamics, Electrical properties, 
Design, Tests.Si 


Silicon-germanium thermoelectric power modules were 
designed and developed. Modules operated satisfactorily under 
steady-state and thermal cycling conditions for several 
thousand hours. These modules were directly exposed to the 
exhaust gases of various fossil fuels and a number were also 
tested for shock and vibration. The data in this report will 
indicate that as a direct’ result of this research and develop- 
ment effort, a thermoelectric power module was developed 
which can be used as a building block in the design of thermo- 
electric power generators. Some effort was spent in 
obtaining heat transfer characteristics of heat exchangers 
under free and forced convection conditions. Because of the 
complex nature of computing the heat transfer properties, a 
direct analytical solution was not attempted. Much reliance 
was placed on test results obtained in laboratory experiments 
and on results reported in literature. The electrical 
characteristics of the modules were evaluated and an arrange~ 
ment of either series or series-parallel was determined to 
satisfy the wide range of voltage and power requirements as 
specified in the contract requirements. Making use of the © 
developed module design, conceptual 100-watt thermoelectric 
generator designs are discussed. 


AD-600 395 Div. 7, 4 
OTS Price $2.25 


Yardney Labs., Inc., New York 

DEVELOPMENT OF THE SEALED ZINC-SILVER OXIDE 

SECONDARY BATTERY SYSTEM, 

Quarterly progress rept. no, 2, 1 Oct-30 Dec 63, 

by Martin Sulkes, 30 Dec 63, 83p 

Contract DA36 039AMCO02238 E, Proj. 3A99 09 002, 
Unclassified report 


Descriptors: (*Storage batteries, Design), (*Batteries and 
components, Materials), (*Electrolytic cells), Silver, Zinc, 
Physical properties, Chemical properties, Electrical 
properties. 


ELECTRICAL EQUIPMENT - Division 7 


12AH sealed silver-zinc cells of standard construction when 
cycled at 120° F had poor capacity maintenance, due to 
separator deterioration. Cells cycled at room temperature 
showed poor charge acceptance at high rates of charge. 
Studies of the reaction of oxygen with zinc in 12AH cells 
indicate that the maximum overcharge rate possible with 
standard construction is 60-90ma or 1.2-1.8 ma/sq. in, 

The recombination reaction was found to be limited by the 
diffusion of oxygen through the electrolye. In the range of 
concentrations tested, 26.5-44% KOH, the lower the concen- 
tration the greater the rate of recombination. Data are 
presented on the physical, chemical and electrical properties 
of separators and interseparators, The use of one layer of 
high resistance membrane as a separator is not feasible. Most 
of the cells built with a single turn of Radiation Application, 
Inc, irradiated polyethylene shorted during the first charge. 
Positive electrode surface areas were studied by double layer 
capacitance, The result indicate that the area increase takes 
place during discharge. (Author) 
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Naval Civil Engineering Lab., Port Hueneme, Calif. 
COATING MATERIAL FOR PREVENTION OF ICE AND 
SNOW ACCUMULATIONS; FURTHER INVESTIGATIONS, 
Final rept. 

by Peter J. Hearst. 28 Apr 64, 7p 

Task Y ROO7 08 04 410 

NCEL N541 add. 


Unclassified report 


Descriptors: (*Electrical equipment, Ice prevention), (*Ice 
prevention, Materials), (*Ice, Adhesion), Coatings, 
Antennas, Snow. 


The possibility of obtaining or developing a coating material 

to prevent ice and snow accumulation was further investigated. 
Qualitative ice adhesion and frost retention experiments indi- 
cated that all available materials would accumulate ice under 
the proper conditions. Although it might be possible to develop 
suitable coatings with low adhesion to ice, rather than no 
adhesion, the potential usefulness of such coatings to the 
Bureau of Yards and Docks does not appear to be sufficient to 
warrant further research at the present time. (Author) 
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Div. 7, 25 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio 
PULSE-LAMP-PARAMETER DETERM:NATION BY 
OBSERVATION OF NONLINEAR OPTICAL PHENOMENA, 
by A. N, Rubinov and A, P, Ivanov. 7 Apr 64, 8p 

FTD TYT64-153; TT 64-11689 . 


Unclassified report 


Unedited rough draft trans. of Akademiya Nauk BSSK [Minsk] 
Doklady, 1963, v. 7, no. 8, p. 524-527. 


Descriptors: (*Light pulses, Measurement), Lighting 
equipment, Temperature, Effectiveness, Optical phenomena, 
Nonlinear systems, Luminescence, Absorption, USSR. 


There is proposed a simple method which will make it 
possible to determine the temperature and the efficiency 
(coefficient of useful action) of a powerful source of light by 
the change in absorption capacity produced by it or the 
luminescence of a substance. 





‘Teas yeys pny omy ‘orureudp & pue ‘piny Buryzom afoAo 
U10}}0q 9Y} ‘IOJEIPeI JeoY OJSeM pUe I0}D9TIOO IeTOS s,uIESAs 
9Y} JO UOTeIZ9qUT OJUT opeU o10M SUOTIeEZYSseAu] ‘syUeTd 
1eMod ouryuey pmy oy8urs oayWoeduroo yytM pereduroo pue 
sureyshs Areulq ornyerodurs} MOT pue YyStYy y}0q Jo apeur arOM 
soshjeue ‘AtTeoyroods ‘uorjuezjye porTejop uaATS o10Mm svore 
uretqoid ~eoyuyoey uyez190 pue pareprsuoo sem syueyd remod 
aoeds ofoAo ouryuey Areutq Jo AqITIQIsvoy Teotjoead oy] 
*soripnys AZITIqQIsvag 
‘uZ{soq ‘sorureuApour19oyy, ‘suoqreoorpAy ‘ArnoseW ‘spmtq 
‘Qyerosoeds ‘sorqddns 19m0g,) ‘(staued rejog ‘uotonpord 
IaMod d11300T»-) ‘(uotsraau0o AB19uq ‘oyToAO ouTyUeY,) 
*(eToAD ouTyUeY ‘uOTsIaAU0D ABS190Uqy) :sr0}dIr10seq 


yaode1 porissepoup 
S P9UGL TIdV 
ZOSPTE ASBL ‘SPIE “fold ‘TOTS LS9 SEaV 3081UOD 
SZ6SUA MUL dggz ‘¢9 ady ‘rowley *Yy “*Y 
pue ‘yreyue'y “D “Pf ‘UOzTIED “S “Ss ‘UATTY “H *O Aq 
"€9 IRW-Z9 IeW ‘4der Teoyuyos, Teury 
“NOISHAANOO ADYANA ATIOAO 
ANDINVY AUVNIG HOA NVUDOUd HOUVASAUY AAI IddV 
*OTYO ‘pueyaae{D ‘*ouy ‘a8prap 
-[OOM OUTeYy uosduroy,y, "ald Teorueyosuloryo98TA MUL 


00°F$ 9911d SLO 
L *Atd 0z€ 009-dV 


(zoyjny) ‘umoys useq savy SiojoUurered snorieA 

9y} JO soUONTJUT 9Yy} puke popr0de1 Useq sAvY SsyUsUTTIEdxo 
SAGE 8} UT peTpnjs ST[90 94} Jo sesuodser 9y} Jo sasATeue 

94} JO S}IMSeI OY, “STOAST OM} Je SEM YOTYM OATIIPpe onbeyd 
@AT}ISOd JO 10308} OY} JO UOTd90xe OY} YIM STOART INO} ye [Te 
PIVMIO} PIT1IVS 910M S10j0R} UBISOp osoyy, ‘anbetd sattsod 
94} 0} SATyIppe (q) ‘uOTyeryUBOUOD ayATOI}OeTe (5) ‘uoTJe1edes 
yo ody (gq) ‘ozetd eatyeZou Jo adfy (y) :s10j9e3 94} 103 poTrejop 
@I39M Byep ssuodseai 9y} pUue peyeoUTTop sem yUoUTTIodxa 

uZIsop [euolippe uy *pezrodea A[snojAoid sTaAe] [e1dAes 

9Y} Je PIVMIOJ] POTIIVS 919M S10j{OBJ UBISOp ssoyL “190 

jo ad4j (7) ‘azyetd oatyeZau yo odAy (q) ‘uotyeredas jo adA} (q) 
‘anbetd perozurs yo odAy (9) ‘soarjtppe (gq) ‘uorje1jUO0U00 
azAjo.130979 (Y) :s10}08J OY} 10} poTIejop 910M eyep asuOodsar 
oy} pue poyeoUTTEp sem yuoUTIedKs UZIsep ey, *yuoWTIedxy 
uoTUsjoYy WBr1eyO y ‘Juowsodxy ojt']T sTOAD y ‘jyuourlsrodxq 
aBIVYOIIAO jueysUOD VY ‘JuouTIedxy oBreyor9aO poy y 
jO sosAyeuy [Teuonippy :pozATeue uooq oAvy BUIMOTIOJ 9y} UT 
WOIjar19y} pouteyqo uoTyeuIIOJUT ssuOdser oy} pue syUoUTTIedxo 
uZISOp Ul S10jJOB] TeIOAOS JO apeUI SoTpNjs Ul poyeMuUMoOe Vj}Eq 


*sjsoL ‘AUITIQUITOY ‘sTT90 ouTTeYTY ‘sotzedord [eors}0eT A 
‘SOATJIPPY ‘SozATOIZOOTY ‘spunoduroo umrurped ‘spunoduroo 
T@X9IN ‘Ssyueuodw0o pue sorroyeg ‘(sTerroyew ‘sor10Weq 
a3e101¢,) ‘(uBIseq ‘sTT90 OTATOI}OOTAy) :s.10;dt10seq 


qyAodar poyissepoun 
20 €S0 VI00%Z 9DT “ford ‘F80689S6E0 96 VA 
pORIJUOD JO UOTJENUTUOD ‘ASETOOONV6EO 9EVA 3081}U0D 
dog ‘b9 Gea 8z “YOSOD *O “=D Aq 
“pg uer IE 
-€9 AON T (¢ *ou *ydor ssorZo1d Apraz1eNg) 2 *ou *ydoxy 
“TTAO WAINGVO-TANOIN GATVAS ATAVITAU 
V dO NDISAG AHL OL DNIGVAT SNOLLVDILLSAANI 
“OW ‘uttdor ‘0D 18yotd-aT8eq 


00°2$ 9911d SLO 
L “Ald TSz 009-dV 


(zoyjny) *yueoTJTUSTS oq 0} puMO}J 310M sUOTIOR 

-19}UT OM} ‘IOAQMOP “SYORTQ UOqIeO sNoTIeA oY} ButuTezUOO 
S][190 OTUeZIO Jo soUBUIIOJ.10d oY} peAoIduy ATUBOTTUSISs yorum 
peonpoid syoe{q uog.r1eo oy} UT seSueyo ynoge Zursq 0} oTqe 

SBM POTPNS BIQVIIVA SOVUINY o[SUIS ON “SINOY LZ 0} ZZ Jnoge 
WOIj poSuer AG*O JO 93e3z{0A puo ue 0} BOUBISTSOI SUIYO ¢/Z-9T 
yZno.1y} ATsnonuyju0o peZreyostp s]]Te0 8ZIs-y JO 9J1] SOTAIOS 
Tey “syoulq Tequouyredxo oy} JO SOTST19}0B.IBYO TeOTUIOYO 
pue Teorshyd uo poyuesoid osye o18 BVP SATSUS}XY *STTIO 

Arp poztrejodep ofueZ.10 ut peyenyeas useq Avy DORUINY YPT 
9y} UO suNI pous{sep-ATTeoNsTIe}s AyUaMy} WOT] SHORT UOqIeD 


*s}soL 
‘ssousaTooyJq ‘sotqe yy ‘somsredoid feorursyD ‘sorsedoid 
Teotshyug ‘soovuing ‘(fo1}U00 uOTJONpOIg ‘YoV[G UOGIeD,) 

*(yovTq uogied ‘syuouodul0d pue sollayeg,) :srojdi19oseq 


yiodar poeljisse [oun 
ESOVI00ZZ ODT “fold ‘A6EZTEOONVEEO 9EVC 30e13U0D 
die ¢9 9eq TE “U}TWIS ‘a “f pue uoysuYor “I “W Aq 
€9 99d 1-300 T ‘z ‘ou *ydoz ssorZ01d AT1a}1eN~& 
“SAI 
-UALLVA YAZIUV1OdAC OINVDYHO HOU AOV Td NOPUVO 
"pf °N ‘uojoOUTIg *°OD UOgIeD UBIquNTOD 


00°T$ 991d SLO 
y‘L “Ald 0S2 009-dV 


: (zoyyny) °3894 

[@poul sTeOs [NJsseoons &v 0} Poy Sey 1OJe1eUES 94} IO spoyjou 
uoyTyezJoOxe Jo Apnys oy, “wWleTqoid uOoTye[NSUyT UMNdeA OTseq 

ay} OUT WZSsuy Iodeop & 0} peyT oAvY sefpNjs UOTJE[NSUT IEqJIN 
*poyst{duioooe useq sey uoTyeredes WU [ 4}{M SeporpeETe 

wid bs NOOT OM} USEMIOG AY GE JO UOTJEINSUyT [NJsseoons ey] 
*poyeopiqey pue pous{sep ueeq sey [ees UNNdvA-0}-o104dsculyE 
eyL *ATeyTduUI0S yINGQer useq sey wIo}sAs IOJeIOUES oY], 


“UOTSSFUIS PTET T 

‘sIeUlIOjsuBL], ‘stozyeroues estng ‘seBZreyosTp ope, gq 
*soTIOeTSIG ‘sBuqtyeoo Teo ‘ssouprey ‘sepjredoid sovying 
‘Zuyysyuy pue soystuyy ‘soporpoerq ‘uinnov, ‘uoTyeTnsuy 
oFIPeTA ‘sTees wunnova ‘*s}MoITO ‘sLourea0s 01.1300 
‘(qusuidtnbe 1emog ‘sroyereued OT}e}SOIOSOTY,) :s1ojdjioseq 


ytodoz peTy{ssejoun 
RO8ZTS ASBL ‘EZR “fold “S9TT STO EsAdV PBIWOD 
dyg ‘79 ady st *speeitus0d *N “OD Aq 
#9 idy ct-uee ct ‘zg °ou *yder ssorZo01d Teopuyoe} ATI1ezTEN 
*HOLVUANAL UAMOd OLLVLSOULOATA 
*ssey ‘uo WuTang **dxr0D sofsAyd Uo] 


SL°T$ 991d SLO 
L “Ald 61T 009-dV 


(zoyjny) *poyyour ToryU0D Aouonbezy estnd 343 

Sutsn permbe. st uey} yoyo BuTyZOoUIs yINdITO yndyno permber 
I9TeuUls B UT s}[Nser JaMmod 19B.r1eYO Jo [01}]U0D UOTyeTNpoUT 
YOUIMS YIPIM-ostnd Jo asn yey} pepnouoo st yf *remod BuyZreyo° 

JO [OIJUOO TOF AZTIGQe}NS Jo JuUTOdpueys oy} Woy pouTUIeXxS 

aie SpoyyeU UOTye[Npow Aouenberyz astnd pue yypTM-es—nd 
*pereduioo pus peqiiosep ore s1oye[npoul 1aMmod Yyo}IMS IOTITOOI 
PeT[O1}JUOS UOOTIIS puv 10}STsUe.I} Y}OG BuIsN s}MOITO *peyueseid 
aIe SpOYy}OUI UOTFeINpoUr YoRTMS Jo osn Aq roMod BuySreyo 

JO [OIJUOO BuT}yTWIIEd suOTyeMBtyU0O Sursreyo Ar19}yeq OIseg 


*sjuouoduloo pue soTreyeg ‘s}INoI1O SuTyoyMg ‘s}MNoITO 
IOBBII], ‘s19uTOJsuer} IOMOg ‘S19}IOAU] ‘UOOTTIS ‘SIOTJIWOOY 
‘sIOJSISUBL]L ‘S}MOIID ‘ToIJUOD ‘1eMmod ‘(sreBreyo ArezEg 
‘sroye[npoW) ‘(e1qe}og ‘seBreyo Arayjegy) *s10j}dt1oseq 


yaoder peTjissepouy 
GO ESOVT00ZZ 9DT ASVL *MOSEZOON VEEN 9EVA PPIWOH 
T6 Gnd THV 
dppl ‘79 UBL Bz “COIN “VW S@TIeYD pue ueALIO *g yoqoN Aq 
€9 90d TE-390 T ‘z ‘ou *3der sseoord AT IEz1eNH 
“SUADUVHO AUALLVA ATAVLUOd 
*ssvW ‘u0jsog ‘*ouy ‘yorvesey soedsorey 


GL°%$ 901d SLO 
L “AIG 0 009-dV 


INGNdINO” TVOIMLOATA *L 


LNANdINOT IVOIMLOAT - L uorsviq 





ELECTRICAL EQUIPMENT - Division 7 


™ Descriptors: (*Voltage regulators, Design), Alternating 
ptagertse er current, Direct current, Circuits, Magnetic amplifiers, Rec- 
tifiers, Transistors, Performance (Engineering), Power 
Minneapolis-Honeywell Regulator Co., Hopkins, Minn, supplies, Tests, Design. 
Gustav: Gecmsans donk aus. i eae ias ch at 3:3 3 The investigation uf all known approaches, to determine the 
by John T. Lingle and Sheldon D, Heaner. 00 Sep 63, 57p. Opsiznum ynethods uf couverting low voltage ¢-c power 10 
MH 64798 higher voltage more usable d-c or a-c power for operating 
Contract DA36 039sc90808, Proj. 1G6 22001A053 military electronic equipment was undertaken. Specifically 
Unclassified report the most feasible methods of converting the low output voltages 
of chermoelectric, thermionic, solar cells, fuel cells or other 
source voltages in che range of 0.1 volt to 1.5 volts will be 
determined. (Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-600 024 
OTS Price $2.75 


Div. 8, 26 


Raytheon Co., Lewiston, Maine. 
PRODUCTION ENGINEERING MEASURE: RELIABILITY 
IMPROVEMENT: SILICON ALLOY TRANSISTOR, 
VOLUME I, 
Final engineering rept, 25 Jun 62-26 Dec 63 
by R, W, Jones, A, W, Postlethwaite, and L, F, Leary. 
26 Dec 63, 142p 
Contract DA36 039sc86744 

Unclassified report 


Descriptors: (*Transistors, Silicon alloys), (*Quality 
control, Manufacturing methods), (*Production control, 
Engineering), Semiconductor devices, Reliability 
(Electronics), Military requirements. 


Values and controls for silicon resistivity, lifetime, 
orientation and crystalline perfection were determined. 

Chip dimensional tolerances were tightened. The mechanical 
design and methods of assembly were changed to give lower 
T sub j, to permit higher stressing levels and to insure 
cleaner junctions. Electrolytic and vibratory etching were 
developed and optimized. Electrolytic rinsing was intro- 
duced. Improved basecoat curing and nitrogen packaging 
were implemented. A combination of 200 C bake and 400 

mw burn-in post seal stabilizing stress was prov2a op’ i:znum. 
The use of a thermographic phosphor to monitor 100% burn- 
in made this operation statistically significant. Power step 
stress as a rapid reliability ranking method was shown to 

be effective. A production run was carried out and the im- 
proved reliability of the product demonstrated. A complete 
process manual, an approved inspection and quality control 
plan, con=3':d.ted production run data (including yields, 
parameter distributions, and characteristic parameter 
curves) and photographs of all special equipment are included 
as required by the contract. (Author) : 


AD-600 025 
OTS Price $4.00 


Div. 8, 26 


Raytheon Co., Lewiston, Maine. 
PRODUCTION ENGINEERING MEASURE: RELIABILITY 
IMPROVEMENT: SILICON ALLOY TRANSISTOR. VOLUME I: 
PROCESS SPECIFICATION MANUAL, 
Final engineering rept. 25 Jun 62-26 Dec 63 
26 Dec 63, 299p 
Contract DA36 093sc86744 
Unclassified report 


Descriptors: (*Transistors, Silicon alloys), (*Quality 
control, Manufacturing methods), (*Instruction manuals, 
Production control), Semiconductor devices, Specifications, 
Mechanical drawings, Reliability (Electronics), 


Operation standards which describe equipment, materials, 
procedures, quality control’ and safety are presented. Ma- 
terial purchasing standards are also described and cover the 
following items: Chemical analysis, physical properties, lot 
verification, performance, packaging, marking, rejection, 
approved vendors, safety, storage and sampling and approval. 


AD-600 026 
OTS Price $4.00 


Div. 8, 26 


Raytheon Co., Lewiston, Maine. 
PRODUCTION ENGINEERING MEASURE: RELIABILITY 
IMPROVEMENT: SILICON ALLOY TRANSISTOR, 
VOLUME III: QUALITY CONTROL MANUAL, 
Final engineering rept. 25 Jun 62-26 Dec 63 
26 Dec 63, 269p 
Contract DA36 039sc86744 
Unclassified report 


37 


Descriptors: (*Transistors, Silicon alloys), (*Quality 
control, Instruction manuals), Semiconductor devices, 
Reliability (Electronics), Specifications, Material forming. 


This Manual is a compilation of several volumes of working 
documents. In-plant, general divisional procedures, ma- 
terials process specifications and prints, assembly process 
specifications and prints, test specifications and procedures, 
and quality inspection procedures are held as separate group- 
ings maintained up to date. This Quality Control and Inspec- 
tion Manual represents the latest revisions as of 15 November 
1963 and will not be maintained up to date. (Author) 


AD-600 028 
OTS Price $0.50 


Div. 8 


Army Electronics Research and Development Agency, 
Fort Monmouth, N. J. 
SEMICONDUCTOR SWITCHING AND LIMITING USING 3 DB 
SHORT SLOT (HYBRID) COUPLERS, 
by V. J. Higgins. Jan 64, 14p 
Task 1G6 22001A056 04 21 
AELRDL TR2409 
Unclassified report 


Descriptors: (*Varactor diodes, Germanium), (*Waveguide 
couplers, X band), (*Electronic switches, Semiconductor 
devices), (*Limiters, Radiofrequency power), Microwave 
equipment, Broadband, Diodes (Semiconductor), Bonds, 
Silver, Waveguide slots. 


The report describes and X-band shunt mode semiconductor 
switch and limiter using silver-bonded germanium varactors 
and 3 db short slot (hybrid) couplers. When the balanced arms 
or a 3 db short slot coupler are terminated in perfectly 
matched loads, the output arm will be thoroughly isolated from 
the input arm; when the balanced arms are short-circuited, 
the output arm will be directly coupled to the input arm with 
little or no loss. Voltage dependent variations in the 
impedance level of silver-bonded diodes are used to switch 
between matched and mismatched conditions providing isola- 
tion or low insertion loss. Details of an externally biased 
semiconductor switch and a passive power limiter are 
included, . (Author) 


AD-600 032 
OTS Price $1.25 


Div. 8, 6, 25 


Naval Ordnance Lab., Corona, Calif. 

MEASUREMENTS OF SILICON PHOTODIODE CHARACTER- 
ISTICS UNDER BACKGROUND RADIATION CONDITIONS, 

by C. M, Kaloi. 1 Mar 64, 44p 

NOLC 595 


Unclassified report 


Descriptors: (*Semiconductor devices, Performance), 
(*Photoelectric cells (Semiconductor), Interference), (*Diodes 
(Semiconductor), Background), (*Silicon, Photoelectric 
effect), Solar radiation, Detectors, Photoconductivity, 
Measurement. 


The performance characteristics of the silicon photodiode 
under different background conditions are evaluated experi- 
mentally and, to a lesser degree, analytically. The 
performance characteristics investigated are responsivity, 
frequency response (time constant), noise-equivalent power, 
spectral response, and dynamic impedance. - In the tests, 
these characteristics Were measured with the diode subjected 


to direct sunlight and to various levels of simulated sunlight. 
(Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-600 096 Div. 8 


OTS Price $1.60 


United Aircraft Corp., East Hartford, Conn. 
PLASMA PROPERTIES IN A THERMIONIC CONVERTER. 
by R. H. Bullis and W. J. Wiegand. 25 Mar 64, 1lp 
Contract AF49 638 1221 
AFOSR 64 0898 
Unclassified report 


Presented at the 24th Annual Conference on Physical 
Electronics at M. I. T, March 25-27, 1964. 


Descriptors: (*Plasma physics, Thermionic converters), 
(*Thermionic converters, Plasma physics), Electrostatics, 
Probes (Electromagnetic), Electrons, Energy, Distribution, 
Cesium. 


The properties of the non-equilibrium plasma existing in the 
interelectrode space of the aro-mode converter were investi- 
gated with coaxial electrostatic Langmuir probes. Probe 
measurements were made as a function of cesium pressure, 
emitter temperature, interelectrode position and converter out- 
put in several low-temperature arc-mode converters. The 
plasma potential, was found to vary significantly across the 
interelectrode space. Both the existence of a retarding sheath 
for electrons very close to the em‘tter surface and a region 
farther from the emitter in which the variation in plasma 
potential is accelerating for electrons have been detected. 
Significant variations in the plasma potential existing in the 
space were observed with changes in emitter temperature, 
cesium pressure, and converter output. The electron energy 
distribution is non-Maxwellian with a significant number of 
electrons with energies in excess of 1.4 eV. However, from an 
analysis of the production and loss rates in the converter, there 
is an insufficient number of electrons, even in the accelerated 
electron energy distribution, to account for the enhanced degree 
of ionization observed in arc-mode operation by single stage 
electron-atom collisional ionization processes. Further 
analyses of the production and loss rates using the electron 
energy distribution indicate that ambipolar diffusion is the 
dominant loss process in the converter if the major ionic 
species is Cs(+). However, if the major ionic species in the 
converter is Cs sub 2(+), then recom»ination is the dominant 
loss mechanism. (Author) 


AD-600 099 
OTS Price $2.00 


Div. 8 


Bell Telephone Labs., Inc., Murray Hill, N. J. 
ENGINEERING SERVICES ON TRANSISTORS, 
Rept. no. 14 (Quarterly progress rept. no. 3) 1 Oct-31 Dee 63 
by J. J. Chang, D. J. D'Stefan, R. Edwards, J. E. Iwersen, and 
J. Kocsis. 30 Mar 64, 80p 
Contract DA36 039AMCO2227E, continuation of 
Contract DA36 039sc90759, Proj. 1G6-22001A056 
Unclassified report 


Descriptors: (*Transistors, Germanium), (*Integrated 
circuits, Transistors), Microwave frequency, Electrodes, 
Oxides, Nickel, Plating, Photoengraving, Silver, Aluminum, 
Silicon, Propagation, Diodes (Semiconductors), Computer 
logic, Computers. 


This report discusses work on a 6-Gc low-power germanium 
transistor and integrated circuit devices. Status of the work 
on a 6-Gc low-power germanium transistor is reported. 
Techniques for fabricating the oxide-photoengraved planar 
structure are evaluated. Electrode stripes of 1 micron in 
width and submicron electrode spacings appear feasible. The 
equivalent circuit parameters of four transistor structures are 
analyzed. Preliminary studies of special wafer-mounting 
structures to minimize parasitic effects for compatible circuit 
installation are reported. Results of multiple-chip integrated 
circuits using specially designed transistors are described. 
Storage times have been reduced and measured propagation 
times are lower. Both DCTL and LLL are considered. A 
paper study is presented which explores various ways of 
integrating a four-bit adder within the limitations of the ten- 


pin TO-5 header. It was found that the number of cans can be 39 


halved if relatively complex specially tailored packages are 
used instead of simple two-gate or three-gate packages. An 
integrated circuit scheme involving a glass-cemented mosaic 
of silicon is described. (Author) 


AD-600 105 
OTS Price $0.50 


Div. 8 


Antenna Lab., Ohio State Univ. Research Foundation, 

Columbus. 

RESEARCH ON TECHNIQUES FOR INTEGRATION OF 

ACTIVE ELEMENTS INTO ANTENNAS AND ANTENNA 

STRUCTURE, 

Interim engineering rept., 1 Dec 63-29 Feb 64 

1 Mar 64, 15p OSURF 1566 9 

Contract AF33 657 10386 Proj. 6278, Task 627801 
Unclassified report 


Descriptors: (*Integrated circuits, Antennas), (*Antennas, 
Integrated circuits), Switching circuits, Solid state physics, 
Direction finding, Antennas configurations. 


Circuitry for an elementary direction-finding system using 
integrated design concepts is discussed. An array of inte- 
grated dipole elements with both electronic phase and gain con- 
trol is described. A lobe-switching, log-periodic dipole array 
which uses a high-frequency diode as the switching element is 
discussed. Patterns are presented. (Author) 


AD-600 116 
OTS Price $5.60 


Div. 8 


Cooley Electronics Lab., Univ. of Michigan, Ann Arbor. 
STUDY AND INVESTIGATION OF A UHF-VHF ANTENNA, 
Bimonthly rept. no. 6, 2 Nov 63-2 Jan 64. 

by J. E. Herman and S, B, Rhee. Mar 64, 59p ORA-5549 6P 
Contract AF33 657 10607, 


Unclassified report 


Descriptors: (*Slot antennas, Optimtzation), (*Spiral anten- 
nas, Optimization), (*Ferrites, Antennas), Antennas, Ultra- 
high frequency, Very high frequency, Ferromagnetic mate- 

rials, Powders, Antenna radiation patterns, Bandwidth. 


Design criteria for optimal use of ferrites in rectantular slot 
radiators were established. Analysis firmly indicates that 
similar optimization can be achieved for annular slot antennas. 
Further experiments with log conical spirals were performed 
which resulted in extension of frequency range. A log conical 
antenna taking full advantage of the frequency range of the 
available ferrite powder was made. The thickness of ferrite 
surrounding log conical antenna elements appears to be a 
negligible factor. An analytical study of the equiangular spiral 
which can be adapted to the introduction of layers of ferrite was 
completed. Computer results for specific cases are not yet 
available. Preliminary test data on a log zig-zag antenna using 
powdered ferrite are presented. (Author) 


AD-600 118 
OTS Price $1.25 


Div. 8 


Clevite Corp., Cleveland, Ohio. 

RESEARCH INTO NEW APPROACHES FOR VHF FILTER 

CRYSTALS, 

Quarterly rept. no. 3, 1 Nov 63-31 Jan 64 

by D. R, Curran and D, J, Koneval. 19 Mar 64, 44p 

Contract DA36 039AMCO2245E, Proj. 3A99-15-001 
Unclassified report 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


tions by means of an elementary calculation. Convergent 
power series solutions of these erential equations 
are readily obtained for small enough ka, when it is assumed 
merely that the excitation is sufficiently regular in the aperture. 
These results are employed to derive the first terms in the 
power series expansions of the far fields, the edge fields, the 
aperture fields and of the transmission coefficients. When the 
incident transverse electric and magnetic modes are special- 
ized to those which occur in plane waye excitation these ex- 
pressions are found to reduce to the well-known plane wave 
formulas obtained by other means. (Author) 


AD-600 142 Div. 8 
OTS Price $0.50 


Army Electronics Research and Development Agency, 
Fort Monmouth, N. J. 
TRANSISTOR CHARACTERIZATION AND DERATING FOR 
SECOND BREAKDOWN. 
by Bernard Reich and Edward B, Hakim. Jan 64, 17p 
Task 1G622001A056-01 
AELRDL TR2403 
Unclassified report 


Descriptors: (*Transistors, Performance (Engineering)), 
(*Reliability (Electronics), Transistors), Electric currents, 
Voltage, Degradation, High temperature research, Silicon, 
Temperature, Performance (Engineering). 


Two modes attributing to secondary breakdown in transistors 
have been found - the current and voltage modes. Localized 
spots due to current constriction as a result of either mode 
Causes an exponential rise in thermal resistance prior to 
secondary breakdown. These localized secondary breakdown 
spots have been calculated to be between 900 - 1100 C in 
Silicon, The study indicates that the maximum secondary 
breakdown power is a function of the device design and should 
be considered in light of other device performance 
requirements. (Author) 


AD-600 163 Div. 8 
OTS Price $1.00 


General Electric Co., Owensboro, Ky. 
DEVELOPMENT OF AN IMPROVED JAN 6299. 
Quarterly progress rept. no. 10, 1 Jan-31 Mar 64 
31 Mar 64, 32p 

Contract DA36 039SC85953 


Descriptors: (*Electron tubes, Production,), Cathodes 


(Electron tubes), Ceramic materials, Coatings, Temperature, 
Standards, Tables. 


The objective requirements for the improved tube are Signal 
Corps Technical Requirement SCS-90 (Improved JAN 6299) 
and operation at a tube temperature rating of 225C. The areas 
under investigation are: improved alignment, concentricity 
and ceramic strength; improved anode to ceramic seal; 
temperature control at exhaust; improved application of 
cathode coating; improved cathode mounting; improved 
processing for higher temperature operation; improvement in 
humidity testing; improved exhaust fixturing; and extended 

life test and tube failure analysis. 


AD-600 167 
OTS Price $0.75 


Div. 8, 2 


Army Electronics Research and Development (Agency), 
Fort Monmouth, N. J. 
MODIFICATIONS TO RADIOSONDE RECORDER 
AN/TMQ-5C. 
by George E, Etzel. Dec 63, 23p 
Task 1A025001A126-08 
AELRDL TR2406 
Unclassified report 


Descriptors: (*Recording systems, Radiosondes), (*Radio- 
sondes, Recording systems), Sounding rockets, Atmospheric 
sounding, Meteorological instruments. 


The report presents a descriptive review of a number of 
modifications made to the Radiosonde Recorder AN/TMQ-5 
(meteorological recorder) used with a radiosonde-rawin set 
atmospheric sounding system. The purpose of these modifi- 
cations was to increase the usefulness and versatility of the 
radiosonde recorder in research and development work. 
Tests conducted after the modifications indicated considerable 
improvement of the radiosonde records obtained from 
radiosondes transm‘tting fast-changing information, such as 
AN/AMT-15, and AN/AMQ-9, and Rocketsonde AN/DMQ-6, 
. when used with a Rawin Set AN/GM)~2 type system. 
Author) 


AD-600 168 Div. 8 
OTS Price $0.50 


Air Force Avionics Lab., Research and Technology Division, 
Wright-Patterson AFB, Ohio. 
IMPROVED LONG WAVELENGTH RESPONSE OF PHOTO- 
EMISSIVE SURFACES, 
Technical documentary rept. 
by Bilyie E, Rambo. Apr 64, 20p 
Proj. 4156, Task 415605 
AL TDR64 19 
Unclassified report 


Descriptors: *Photocathodes, (*Photoelectric effect, Sur- 
faces), (*Photoelectric materials, Emissivity), Cathodes 
(Electron tubes), Iconoscopes, Radar receivers, Lasers, 
Reflection. 


The usefulness of photoemitters as detectors for optical lasers 
is limited by their very poor quantum efficiency in the red and 
infrared portion of the spectrum. For example, the quantum 
sensitivity of the S-20 photosurface at 0.7 microns is approxi- 
mately 0.25%. However, some 70% of the incident radiation at 
0.7 microns is transmitted through the semi-transparent S-20 
surface and is lost. In the experiment, the incident light from 
a monochromator was trapped by total internal reflection in 
the faceplate, resulting in multiple encounters of the light with 
the photocathede and, consequently, in a high degree of absorp- 
tion by the cathode. Gains of three and five times the normal 
sensitivity of the S-20 photosurface at 0.7 micron were ob- 
served using this technique, depending on the polarization of 
the incident light. Curves showing the spectral dependence of 
this gain for both axes of polarization are presented. The in- 
ternal reflection technique may be applied to any tube having a 
flat faceplate backed by a semi-transparent photocathode. 
However, any imaging capability of the tube is lost. (Author) 


AD-600 174 
OTS Price $0.75 


Div. 8, 15 


Honeywell, Inc., Minneapolis, Minn. 
PARAMETER ESTIMATION IN NOISY SYSTEMS, 
by V. S. Levadi. 6 May 64, 27p HI M207 
Unclassified report 


Descriptors: (*Linear systems, Noise), (*Iterative meth- 
ods, Linear systems), Signals, Vector analysis, Matrix 
algebra, Mathematical models, Differential equations. 


A class of iterative procedures for estimating the parameters 
of a linear dynamic system are examined. In the presence of 
measurement noise, other noise in the measured state of the 
system is shown to produce a biased estimate of the param- 
eters. The nature of this bias is determined by the covariance 
matrices of the state vector and the noise vector. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Descriptors: (*Distribution theory, Electrical networks), 
(*Electrical networks, Svnthesis), (*Circuits, Theory), Integ- 
ral transforms, Functions, Series, Sequences, Numerical 
analysis, 


A new dimension to the time-domain synthesis problem is 
proposed. In particular, the objective is to find a realizable 
signal that approximates a given distribution (i.e., generalized 
function), A solution is then presented, several convergence 
criteria are discussed, and some examples are given. A fea- 
ture of the present technique is that, if the Laplace transform 
of the given distribution is known, the realizable approximating 
signal can be written down without any computation. It only 
requires values of the Laplace transform at various points in 
its region of convergence. The method also yields a convenient 
technique for visualizing those distributions that cannot be 
plotted. Since ordinary locally integrable functions are spe- 
cial case’ of distributions, the technique is significant for the 
customary time-domain synthesis problem as well. (Author) 


AD-600 246 Div. 8 
OTS Price $0.75 


Bomac Div., Varian Associates, Beverly, Mass. 

NOISE SOURCE FOR MILLIMETER WAVELENGTH. 

Quarterly progress rept. no. 2, 1 Oct 63-1 Jan 64 

by Arnold M. Eklund. 1 Jan 64, 22p 

Contract DA36-039AMCO3229E, Task 1G622001A055-04 
Unclassified report 


Descriptors: (*Noise generators, Millimeter waves), 
(*Mllimeter waves, Noise generators), Test equipment 
(Electronics), Calibration, Gases, Noise, Sources, Wave- 
guides, Standing-wave ratios. 


The major portion of this period has been spent in the evaluation 
of the 3.2 mm. test equipment and the construction and cold test 
of both the hot load and the gas noise source geometry. All of 
the test equipment has been received, and in the most part de- 
termined to be operational. The silicon carbide hot load is 
matched to standard RG 99/U waveguide with a VSWR maximum 
of 1.05 at both 70.0 Ge and 94.0 Gc. The gas noise source 
preliminary design has both a cold and a simulated fired match, 
which varies from 1.3 to 2.0 in VSWR, depending on small 
changes in quartz diameter and thickness. (Author) 


AD-600 262 Div. 8 
OTS Price $5.60 


Army Air Defense Engineering Agency, Fort Meade, Md. 
COMPARATIVE ENGINEERING EVALUATION TEST OF THE 
5J26 MAGNETRON AND THE 5J26 MODIFIED MAGNETRON. 
by Ferris D. Garcia. Dec 63, 52p 

Proj. 4070 


Unclassified report 


Descriptors: (*Magnetrons, Performance (Engineering)), 
Radar equipment, Electron tubes, Reliability (Electronics), 
Test equipment (Electronics), Tests. 


The series of tests compared the performance of standard 
5J26 magnetrons with that of modified 5J26 magnetrons with an 
ion pump and an improved tuning mechanism. The test vehicle 
was an AN/TPS-1D radar set which is the basic radar of the 
AN/FPS-36 family. The results of the evaluation tests showed 
a marked improvement of system performance with use of the 
5J26 magnetron. The improved operational characteristics 
were particularly evident in the important areas of phase 
stability, frequency stability, constancy of RF power output, 
tube gas content, arc stability, and brevity of ageing time. The 
tests demonstrated superior qualities of the modified 

from the standpoint of performance and reliability. 
(Author) 


AD-600 279 Div. 8 
OTS Price $1.25 


Microwave Associates, Inc., Burlington, Mass. 

X-BAND SOLID-STATE DETECTOR/AMPLIFIER. 

Quarterly progress rept. no. 2, 1 Oct-31 Dec 63 

by John J. Brule. 31 Dec 63, 43p 

Contract DA36 039AMC03274E, Proj. no. 1G6 22001A056 
Unclassified report 


Descriptors: (*Detectors, Amplifiers), (*Amplifiers, 
Detectors), X band, Mixers (Electronic), Tunnel diodes, 
Parametric amplifiers, Transistors, Solid state physics, 
Miniature electronic equipment, Dasign, Intermediate 
frequency, Preamplifiers, Model tests. 


Progress was made in the evaluation of several possible com- 
ponents and techniques that could be integrated into a 
miniaturized solid-state x-band detector amplifier. The 
major emphasis was placed on determining the pertinent 
characteristics of each component and evaluating its appli- 
cability to the program objectives. Two approaches to the 
design of a suitable mixer were evaluated. Measurements 
performed on a single-ended mixer em>loying a backward 
diode indicated that noise figures of about 9.0 db could be 
obtained with this technique. Additional circuit elements, a 
hybrid ring and an I.F, filter section, for use in a miniature 
strip transmission line mixer were completed and the 
electrical characteristics were encouraging. Attention in 
the area of I,.F, pre-amplifiers was focused on the design, 
fabrication and test of an I.F. parametric amplifier circuit 
and evaluating solid-state pre-amplifier performance. An 
integrated receiver assembly consisting of a tunnel diode 
oscillator-mixer and a solid-state I.F. pre-amplifier was de- 
signed, fabricated and tested. This unit, which was con- 
structed in a volume of 7 cubic inches (excluding connectors) 
exhibited an overall noise figure of 9.4 db. 


AD-600 283 
OTS Price $0.50 


Div. 8, 26 


Texas Instruments, Inc., Dallas. 

PRODUCTION ENGINEERING MEASURES TO INCREASE 
TRANSISTOR RELIABILITY. 

Quarterly progress rept. no, 6, 1 Oct -30 Dec 63. 

30 Dec 63, 10p 

Contract DA36 039sc86730 


Unclassified report 


Descriptors: (*Transistors, Reliability (Electronics)), 
(*Quality control, Transistors), Production control, 
Engingering, Stresses, Tests, Military requirements, 


Eleven hundred production planar devices have completed 
stress tests. Process engineering work during the quarter 


was concerned with sustaining engineering functions, 
(Author) 


AD-600 290 Div. 8 
OTS Price $0.75 


Microwave Associates, Inc., Burlington, Mass, 
BROADBAND SOLID-STATE SWITCHES, 
Quarterly rept. no. 3, 1 Jan-31 Mar 64, 

by R, Tenenholtz, 31 Mar 64, 21p 

Contract NObsr89463, Proj. SR0080302, Task 9604 


Unclassified report 


Descriptors: (*Microwave equipment, Electronic 
switches), (*Semiconductor devices, Electronic switches), 
(*Electronic switches, Broadband), Diodes, X-band, 
Capacitors, Coaxial cables, Transmission lines, 


An analysis is presented on high power capability of broad- 
band PIN diode switches and means of scaling performance 
from low power prototype designs. In addition, two basic 
broadband designs are described. Experimental data 
presented deals with blocking capacitor, DC-return, and bias 
T designs suitable for use over the 7 - 11 Ge range. In 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-600 317 Div. 8 
OTS Price $1.75 


Linde Div., Union Carbide Corp., Parma, Ohio. 
DEVELOPMENT OF THIN ORGANIC ROLLED FILM 
CAPACITOR, 

Progress rept. no. 3, 1 Jan-31 Mar 64 

by D. J. Valley. 31 Mar 64, 66p 

Contract NObsr89519, Proj. SR0080302ST9636, 


Unclassified report 


Descriptors: (*Capacitors, Production), (*Dielectrics, 
Films), Foils, Aluminum, Electric properties, Rolling 
(Metallurgy). 


The objective of the program is to develop a capacitor, using 
ML-1 film as the dielectric, capable of 100 volt operation over 
the temperature range of -55 to 170C, which is twenty times 
smaller than equivalent CQ05 per MIL Specification 
MIL-C-19978B. The capacitor is to exhibit dissipation of .01%; 
insulation resistance of at least 15 ohm farads at 170C; tem- 
perature coefficient of less than 250 ppm/degreeC; 250% 
dielectric withstanding voltage; no capacitance shift with 
frequency; less than 5% change in capacitance after life test. 
(Author) 


AD-600 332 Div. 8 
OTS Price $0.50 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
PROPOSAL FOR 7.75 - 8.35 kMcps DIPLEXER USING SIDE- 
WALL COUPLERS AND CUT-OFF GUIDE. 
Group rept. 
by J. A. Kostriza. 24 Apr 64, llp LL 1964-22 
Contract AF19 628 500, 
ESD, TDR64 52 
Unclassified report 


Descriptors: (*Waveguide couplers, S-matrix), 

(*Amplitude modulation, Attenuation), Electromagnetic waves, 
Scattering, Dielectrics, Radio signals, Radar signals, Com- 
munication systems, Microwave networks, Waveguides. 


eA diplexer may be made using two side-wall couplers inter- 
connected by cut-off guides. Isolation is controlled by the 
length of the interconnecting lines. A sample design is worked 
out for 7.75 - 8.35 kMcps in full- and half-height WR-112 
guide. (Author) 


AD-600 338 Div. 8, 22 
OTS Price $0.50 


Naval Ordnance Lab., White Oak, Md. 
RF DESENSITIZED SWITCH. 
by Richard J. Sanford. 3 Mar 64, 13p 


L TR64 43 
om Unclassified report 


Descriptors: (*Electronic switches, Radiofrequency), 
(*Radiofrequency interference, Sensitivity), Semiconductor 
devices, Avalanche diodes, Weapon systems, Circuits. 


The RF desensitized switch is a pnpn switch especially 
designed to be insensitive to radio-frequency energy. This 
insensitivity results from an abnormally large gate RC time 
constant and from the use of a zener diode to apply a desensi- 
tizing bias in the presence of rf energy. Thedeviceis 
diffused into a silicon chip which may then be mounted in a 
number of different packages for a wide range of sizes and 
power capabilities. (Author) 


AD-600 355 Div. 8, 26 
OTS Price $3.60 


Westinghouse Research Labs., Pittsburgh, Pa. 

MATERIAL PROCESSING AND PHENOMENA INVESTIGA- 
TIONS FOR FUNCTIONAL ELECTRONIC BLOCKS, 
Interim engineering rept. no. 6, 6 Dec-6 Mar 64, . 

by I, M, Mackintosh, 6 Mar 64, 3lp 

Contract AF33 657 9897, 


Unclassified report 


Descriptors: (*Materials, Processing), (*Miniature elec- 
tronic equipment, manufacturing methods), (*Electrochemis- 
try), (*Electron beams), Anodes, Oxides, Silicon, Electro- 
lytes, Diodes, Transistors. 


Contents: Electrochemical Techniques, Fabrication of Con- 
trolled High Resistivity N (+)-on-P Layers, Reproduci- 

bility of Diffusion Results, Fabrication of N (+) -on-P Diode 
Arrays, Silicon Phosphide Precipitates, Development of Boron- 
Doped Anodic Oxide Films, Electron Beam Techniques, Elec- 
tron Beam Effects on Transistor Characteristics, Effects 

on Bipolar Transistors, Effects on Field-Effect Transistors, 
Possible Mechanisms for the beta Degradation, Treatments 

to Improve the Value of beta After Degradation, Programmed 
Interconnections, 


AD-600 362 Div. 8 
OTS Price $1.75 


Conductron Corp., Ann Arbor, Mich, 
NEW VOR COUNTERPOISE SYSTEM FOR REDUCTION OF 
SITING ERRORS, 
Final rept. 
by V. H. Weston, J. E, Clark, and F, M, Penar. Jan 64, 66p 
Contract FA WA4665, Proj. 115 42D, 
FAA RD64 47 
Unclassified report 


Descriptors: (*Loop antennas, Antenna radiation patterns), 
(*Antennas, Antenna configurations), (*Antenna radiation 
patterns, Loop antennas), Electromagnetic waves, Propa- 
gation, Site selection, Errors, Direction finding, Equations, 
Theory. 


The analysis of the field pattern generated by an Alford loop 
above a circular counterpoise is treated quite effectively by 
replacing the fields of the Alford loop by those of a nearly 
equivalent circular loop, this being justifiable upon consider- 
ation of the frequency and dimension parameters involved, A 
detailed theoretical analysis results in an expression for the 
free space field pattern of a circular loop above a large count- 
erpoise as a function of the following parameters: wavelength 
of transmitted energy, height of loop above counterpoise, and 
size of counterpoise. The expression holds for counterpoise, 
diameters large compared to wavelength. Experimental veri- 
fication of field patterns was possible for all single and double 
loop configurations under consideration, including both small 
and large diameter counterpoise. The antenna elements em- 
ployed were actual scaled versions of the operational Alford 
loops. Precautions in measurement technique, such as place- 
ment of microwave absorbant material were vital to obtaining 
good nulls in the multiple loop patterns. The multiple loop 
patterns present significant improvement in essential radiation 
characteristics over the single loop configuration and it is 
therefore felt that serious consideration should be given to use 
of the multiple loop configuration as a means of eliminating 
VOR bearing errors in areas containing undesirable geographic 
and man-made characteristics, 


AD-600 364 Div. 8, 26 
OTS Price $0.75 


Midland Mfg. Co., Kansas City, Kans. 
CR-(XM-44)/U: MODERATE PRECISION GLASS ENCLOSED 
CRYSTAL UNITS, 
Quarterly progress rept. no. 6, 1 July-30 Sep 63. 
by Robert Kinsman and Melvin Hammer. 30 Sep 63, 2lp 
Contract DA36 039sc86717 

Unclassified report 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Several typical parametric amplifiers are presented and 
discussed. Information is included which may be of assistance 
to a systems designer who is weighing the merits of the 
parametric amplifier against some other amplifier in a system 
design. Several examples of system design are given. Finally, 
some recent experimental data are discussed which suggest that 
in the future the parametric amplifier will completely prevail 
over the maser. (Author) 


AD-600 411 Div. 8 
OTS Price $0.50 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
RADAR SCATTERING FROM A CONDUCTING CONE- 
SPHERE. 
Technical rept. 
by J. H. Pannell, J. Rheinstein, and A, F, Smith. 
2 Mar 64, 20p LL TR349 
Contract AF19 628 500 
ESD TDR64 37 
Unclassified report 


Descriptors: (*Radar, Scattering), Electromagnetic waves, 
Conical bodies, Reflection, Measurement, Theory, Wave 
transmission. 


As part of an investigation of the radar backscatter proper- 

ties of axisymmetric conducting shapes, a study has been made 
of backscattering by a cone-sphere. This body is comprised of 
a circular cone with a 25 degree included cone angle, terminated 
by a tangent spherical segment. Measurements of backscatter 
cross sections over all aspect angles are presented for wave- 
lengths, in the range from one-tenth to twice the radius of the 
spherical segment. Comparison of measured values with 
theoretical predictions shows that satisfactory agreement is 
obtained for all aspect angles. (Author) 


AD-600 434 Div. 8 
OTS Price $1.25 


Westinghouse Electric Corp., Elmira, N, Y. 
STUDY OF FIELD ASSISTED PHOTOCONDUCTIVITY. 
Technical documentary rept., 1 Apr 63-1 Apr 64. 
by V. J. Santilli. Apr 64, 45p 
Contract AF33 657 10703, Proj. 4156, Task 415605 
AL TDR64 93 
Unclassified report 


Descriptors: (*Vidicons, Photoconductivity), (*Photocon- 
ductivity, Vidicons), Electron tube targets, Photoelectric 
materials, Dielectrics, Sensitivity, Electron beams, Tunnel- 
ing (Electronics), Performance (Engineering). 


The work reported here was undertaken to investigate the 
fabrication and performance of a Vidicon target which included 
a thin insulator layer. A model metal-insulator-semiconductor 
structure is postulated, to develop the mechanism of carrier 
conduction through the target. Storage photoconductors and 
thin layers of various dielectrics are chosen to explore some 
of the structure details. Performance data such as sensitivity 
and response time, is determined for the Vidicon targets. 

The results indicate that certain characteristics of the photo- 
conductor are changed with the inclusion of an insulator, but 
these are not necessarily explained by earlier appeals to a 
tunneling mechanism. A vidicon target with high sensitivity 
and good response time is developed which may have many 
useful applications. (Author) 


AD-600 443 Div. 8, 25 
OTS Price $0.50 


Harry Diamond Labs., Washington, D, C, 
THE TATARSKIAN CORRELATION FUNCTION FOR ARBI- 
TRARY TURBULENCE CONDITIONS, 
by W. J. Brinks. 25 Mar 64, 17p 
Projs. 1A013001A039 and A0214 
HDL TR1209 
Unclassified report 


Descriptors: (*Electromagnetic waves, Propagation), 
(*Atmospheric motion, Distribution), (*Statistical functions, 
Correlation techniques), Integrals, Numerical analysis. 


In Tatarski's theory of wave propagation through a turbulent 
medium, a certain intractable integral has been evaluated nu- 
merically. This allows the computation of the cross-correla- 
tion of the logarithmic amplitude fluctuations at two spaced 
receivers, for any arbitrary turbulence distribution along the 
propagation path. The question of obtaining the turbulence 
distribution from a known cross correlation function, is also 
treated. (author) 


AD-600 449 Div. 8 
OTS Price $1.00 


Microwave Research Inst., Polytechnie Inst., of 

Brooklyn, N, Y. 

FIVE-REACTANCE BROADBAND COMPENSATION DESIGNS, 
by Bernard Michael Albrecht, Jr. Jun 64, 37p : 
PIBMRI1218 64 

Grant AF AFOSR453 63 


Unclassified report 


Descriptors: (*Microwave amplifiers, Noise (Radio)), 
(*Radiofrequency filters, Broadband), Microwave equipment, 
Capacitance, Band-pass filters, Electrical impedance, 
Transients, Damping. 


The most detrimental factor to the high frequency response of 
an amplifier is the_total parasitic capacitance that shunts the 
output terminals. In particular, this shunt capacitance causes 
serious distortion to the step response and the amplitude re- 
sponse of the amplifier. Nevertheless, considerable improve- 
ment of the high frequency response can be achieved by the 
addition of a filter to the output terminals. This report shows 
the design of such a filter having five reactive elements, and a 
constant voltage source with a finite internal impedance. The 
criteria for design and two-fold: Critically damped transient 
response and maximally flat amplitude response. The results 
of each design are compared graphically with an uncompensated 
reference obtained by letting each compensation element go to 
zero. These curves are indicated by the letter U. Also included 
in the results are the pole-zero plots of the transfer functions 
of each design. Finally, all figures are rounded off to four 
places and tabulated. (Author) 


AD-600 460 Div. 8 
OTS Price $1.75 


Cruft Lab., Harvard Univ., Cambridge, Mass. 

MATRIX REPRESENTATION OF MULTI-LOADED CIRCU- 
LAR LOOP ANTENNAS, 

Technical rept. 

by Keigo Iizuka. 18 Nov 63, 68p Cruft TR429 

Contract Nonr1866 32, Proj. NR371 016, 


Unclassified report 


Descriptors: (*Loop antennas, Performance (Engineering)), 
(*Matrix algebra, Numerical methods and procedures), 
Multiple operation, Electrical properties, Tunnel diodes, 
Electric currents, Distribution, Mathematical analysis. 


Studies are made of both the driving-point impedance and 

the amplitude and phase distributions of the current in a circu- 
lar loop which is driven by an arbitrary: number of delta-func- 
tion generators and loaded with an arbitrary number of lumped 
impedances. The only restriction imposed in the present 
treatment is that the elements (either generator or load) are 
spaced at equal intervals of 2 pi/m b along the circumference 
where m is the total number of elements and b is the radius of 
the loop. The numerical calculations include loads with nega- 
tive resistances in order to take account of loops loaded with 
an element like an Easki tunnel diode, with proper- precautions 
against both self-oscillation and switching effects. A study of 
such precautions is to be considered separately. Extensive 
computations have been carried out for loops loaded with a 
single resistor at phi = pi or phi = pi/2 as well as loops with 
two resistors at phi = 2 pi/3 and -2 pi/3. The resistances used 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Descriptors: (*Cathode ray tubes, Analysis), Electron 
tubes, Performance (Engineering), Specifications, Test 
methods, Test sets, Tests. 


This report outlines and provides a means of comparing the 
four basic methods of CRT testing now employed by the cath- 
ode ray tube industry. An analysis of each test method, its 
restrictions, limitations, and advantages are discussed along 
with the basic requirements for testing cathode ray tubes. 
These four methods are selected by a-joint industry-govern- 
ment committee as possible test standards. They are: (1) 
Shrinking Raster Technique, (2) Schade Spatial Frequency 
Technique, (3) Line Profile and Single Slit Technique, (4) 
Double Line Trace Technique (Westinghouse Method), Five 
high resolution cathode ray tubes were subjected to the four 
methods of tests and the results indicated for comparison. 
The appendix gives a detailed description of the CRT Analyser 
designed and built by Data Corporation for performing the 
various tests described. (Author) 


AD-600 521 Div. 8,15 
OTS Price $0.75 


Rome Air Development Center, Griffiss AFB, N. Y. 
THE SHIFT AND ADD PROPERTY OF MAXIMAL LENGTH 
BINARY SEQUENCES USING CYCLOTOMIC POLYNOMIALS, 
by Jack K, Wolf, Robert G, McLaughlin and Frederick D, 
Schmandt. Mar 64, 24p 
Proj. 4519, Task 451903 
RADC TDR64 66 

Unclassified report 


Descriptors: (*Sequences, Pseudo-random systems), 
(*Polynomials, Number theory), (*Binary arithmetic, 
Sequences), Coding, Linear systems, Errors, Corrections, 
Communication theory. 


A class of binary pseudorandom sequences called maximal 
length shift register sequences are known to satisfy a shift and 
add property. That is, if the sequence is shifted by K digits 
and added to itself, the resulting sequence is the original 
sequence shifted by R digits. This report presents a method 
for obtaining the parameter R for a given K and a given maxi- 
mal length sequence. This procedure makes use of previously 
published tables and the factorization of cyclotomic poly- 
nomials over Galois Field Two. (Author) 


AD-600 522 Div. 8 
OTS Price $0.50 


General Telephone and Electronics Labs., Inc., Bayside, 
N, Y. 
STUDY OF FAILURE MECHANISMS IN HIGH-POWER 
RADIO FREQUENCY GENERATING DEVICES, 
Technical documentary rept., 30 Oct 63-29 Jan 64. 
by M, Friedman Axler and R, A, Hein. Apr 64, 20p 
Contract AF30 602 3018, Proj. 5519, Task 551906 
RADC TDR64 107 

Unclassified report 


Descriptors: (*Electron Tube parts, Reliability (Elec- 
tronics)), (*Traveling-wave tubes, Reliability (Electronics)), 
Radiofrequency generators, Microwave generators, X band, 
Electrodes, Anodes (Electron tubes), Oxide cathodes, Sorp- 
tion, Degasification. 


The aim of the investigation was to determine failure me- 
chanisms caused by residual gases in traveling-wave tubes 
and to study means of eliminating these gases in order to im- 
prove tube reliability. Medium-power X-band amplifiers 
were life-tested at a high duty factor and evaluated against 
tubes tested at a lower duty factor; a change in tube-process- 
ing appears to improve tube performance, Initial electrical 
and gas data are reported for other tube types. Gas ambient 
and sorption phenomena for oxide-coated cathode-anode sub- 
assemblies under operating conditions are presented. Appli- 
cation of the anode accelerating voltage causes desorption of 
hydrogen and hydrogenous gases; thus, the anode is a major 
source of hydrogen. (Author) 


AJ-600 .530 Div. 8 
OTS Price $0.75 


Prevention of Deterioration Center, NAS-NRC, 

Washington, D, C. 

PACKAGING OF ELECTRONIC EQUIPMENT FOR TRANS- 

PORTATION IN VIBRATION ENVIRONMENTS WITH 

EMPHASIS ON SEAGOING VEHICLES, 

by Hans Janecka. 9 Dec 63, 21p PDC S63 048, PDL50066 
Unclassified report 


Descriptors: (*Electronic equipment, Packaging), 
(*Containers, Degradation), Storage, Aging (Materials), 
Transportation, Vibration, Shock (Mechanics), Ships 
(Nonmilitary), Bibliographies. 


A bibliography of packaging for electronic and other 
equipment. 


AD-600 539 Div. 8 
OTS Price $0.75 


Cruft Lab., Harvard Univ., Cambridge, Mass. 
THE ADMITTANCE OF BARE CIRCULAR LOOP ANTENNAS 
IN A DISSIPATIVE MEDIUM 
Technical rept. 
by R. W. King, C. W. Harrison, Jr., and D. G. Tingley. 
5 Aug 63, 29p Cruft TR419 
Contract Nonr1866 32, Proj. NR371 016, 
Unclassified report 


Descriptors: (*Loop antennas, Admittance), (*Admittance, 
Loop antennas), Performance (Engineering), Atmosphere, 
Numerical analysis, Antennas, Graphics. 


The normalized input admittance of thin bare circular loop 
antennas is evaluated from the theory of T, T. Wu. Com- 
putations are made for loops in air and in an infinite homo- 
geneous isotropic dissipative medium. A comparison is also 
made with Storer's theory of the loop. Numerical results are 
given in the form of graphs for several wire sizes and for loops 
up to 2.5 wavelengths in circumference. The properties of the 
medium are represented by the ratio alpha/beta in the range 
from zero (perfect dielectric) to one (good conductor); alpha 
and beta are the imaginary and real parts of the complex 
propagation constant k=beta - j alpha = omega square root of 
(mu (epsilon - j sigma/omega) where mu is the permeability, 
epsilon the dielectric constant and sigma the conductivity of the 
medium. (Author) 


AD-600 543 Div. 8 
OTS Price $1.25 


Ventura Div., Northrop Corp., Newbury Park, Calif. 

THE EFFECT OF SMALL IRREGULARITIES ON ELECTRO- 
MAGNETIC SCATTERING FROM AN INTERFACE OF ARBI- 
TRARY SHAPE, 

by K, M, Mitzner. 15 May 64, 43p NVR3503 


Unclassified report 


Descriptors: (*Electromagnetic waves, Scattering), 
(*Perturbation theory, Electromagnetic waves), Surface 
properties, Geometric forms, Green's function, Wave trans- 
mission, Mathematical analysis. 


A perturbation analysis is used to determine the effect of 
small irregularities on electromagnetic scattering from an 
interface between two media. The interface irregularities are 
replaced by approximate equivalent surface currents, and the 
field in space can then be found using the dyadic Green's func- 
tion of the unperturbed problem. The approach is valid when 
the irregularity has small slope and amplitude small compared 
to the wavelengths and local radii of curvature. To facilitate 
applications, the theory of dyadic Green's functions is devel- 
oped, and the necessary functions are given for some important 
geometries. (Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Descriptors: (*Tunneling (Electronics), Cathodes), 
(*Microwave amplifiers, Cathodes), (*Cathodes, Tunneling 
(Electronics), Metal films, Noise (Radio), Traveling-wave 
tubes, Stability, Life expectancy, Feasibility studies. 


The work is aimed at investigating the feasibility of achieving 
low noise microwave amplification by using tunneling. At 
present it is possible to build tunnel cathodes that exhibit suf- 
ficient current density to permit their use in a traveling wave 
tube. However, the life of the cathodes under both continuous 
and pulsed operation is by no means satisfactory. For this 
reason the efforts are primarily aimed at investigating the life 
and stability of the devices. The experimental work consisted 
primarily of: (1) fabrication of tunnel cathodes using mainly 
methods developed in the previous contract, (b) investigation of 
the life and stability of these devices in continuous operation 
under both de and ac conditions, and (c) investigations of the 
low noise properties of the tunnel cathode involving dc measure- 
ments near the threshold of emmission. (Author) 


AD-600 595 Div. 8 
OTS Price $0.75 


Electron Physics Lab., Univ. of Michigan, Ann Arbor. 

RESEARCH AND DEVELOPMENT ON HIGH-POWER 

CRESTATRONS FOR THE 100-300 MC FREQUENCY RANGE, 

Quarterly progress rept. no. 15, 1 Jan-1 Apr 64. 

by G, T. Konrad and C, K, Rhee. Apr 64, 29p ORA03783 16P 

Contract NObsr81403, Proj. SF0100 201, Task 9294 
Unclassified report 


Descriptors: (*Microwave equipment, Electron tubes), 
(*Electron tubes, Very high frequency), (*Electron guns, 
Electron tube parts), Electron beams, Trajectories, Focusing, 
Electrostatics, Oscillation, Standing-wave ratios, Gain. 


A series of trajectory plots for a reduced diamter P sub mu 

= 20 gun is shown. A reasonably well-behaved beam throughout 
the gun region is obtained. The electrostatically focused tube 

* using one of the improved P sub mu = 4.46 guns is seen to 
yield only fair transmission to the collector at reduced volt- 
ages. Some low-level oscillations appear to lim/t the trans- 
mission. The revised design of the 100-watt Crestatrons has 
resulted in a tube with sufficient gain and power output. Only 
very minor modifications in the design have been found to be 
necessary for the final tubes. (Author) 


AD-600 604 Div. 8 
OTS Price $0.50 


Foreign Tech, Div. Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
EFFECT OF SIGNAL SHAPE ON ITS DETECTION UNDER 
NORMAL CORRELATED NOISE. 
by V. F. Nesmeruk, 11 May 64, 14p 
FTD TT64 439, TT 64 11694 

Unclassified report 


Unedited rough draft trans. of Radiotekhnika i Elektronika 
(USSR) 1963, v. 8, no. 8, p. 1319-1325. 


Descriptors: (*Communication theory, Signals), (*Radar 
signals, Optimization), (*Radio signals, Optimization), 
Detection, Noise (Radar), Noise (Radio), Background, Signal- 
to-Noise ratio, Matrix algebra, USSR. 


Examination is made of the problem of optimal detection of a 
signal, yielding the maximum probability of detection during 

correlated noises. An example is given of Markovian noise. 

(Author) 


AD-600 615 Div. 8,5 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

DETERMINING THE SITE OF TRANSMITTERS FOR USW 
AND MICROWAVE RADIO COMMUNICATIONS WITH THE AID 
OF A TERRAIN MODEL, PART Il, 

by H. Weihrauch. 6 Apr 64, 15p 

FTD TT64 30; TT 64-11705 


Unclassified report 


Unedited rough draft trans. of Nachrichtentechnik (German 
Democratic Republic) 1963 jv. 13) ho. 3, p. 111-114. 


Descriptors: (*Communication systems, Site selection), 
(*Radio transmitters, Microwave communication systems), 
(*Radio communication systems, *Terrain models), Electro- 
magnetic waves, Propagation, Diffraction, East Germany. 


AD-600 633 Div. 8 
OTS Price $3.60 


Space Sciences Lab., General Electric Co., Philadelphia, Pa. 
PCM/PS TELEMETRY SYSTEM TEST. TASK IV:. LONG 
RANGE COMMUNICATIONS. PHASE 2 ADVANCED PCM/PS. 
ADVANCED R/V PROGRAM PLAN. 
Final rept., 
by A. J. Machuta. 1 Aug 61, 39p R60SD66 4 2 
Contract AF04 647 269 . 

Unclassified report 


Descriptors: (*Telemeter systems, Performance 
(Engineering)), (*Data transmission systems, Telemeter 
systems), (*Communication systems, Effectiveness), 
Simulation, Radio interference, Test equipment (Electronics), 
Test methods, Tests. 


This report describes the method and results of testing a 
PCM/PS telemetry system, and the system performance 
capability under simulated conditions of doppler shift, adverse 
signal to noise ratios, and incidental phase inversion of the 
signal due to antenna pattern variations. 


AD-600 645 Div. 8 
OTS Price $1.00 


Texas Instruments, Inc., Dallas. 
PRODUCTION ENGINEERING MEASURES TO INCREASE 
TRANSISTOR RELIABILITY : 
Quarterly progress rept. no. 4, 1Feb-30 Apr 63 
30 Apr 63, 32p 
Contract DA36 039SC86730 
Unclassified report 


Descriptors: (*Reliability (Electronics), Transistors), 
(*Transistors, Manufacturing methods), Epitaxial growth, 
Diffusion, Coatings, Cleaning, Surface properties, 
Evaporation, Welding. 


Topics include: epitaxial growth control; surface 
preparation of substrates for growth; epitaxial continuity 
control; diffusion control to eliminate resistivity product 
problem; protective coating techniques for surface passivation; 
cleaning techniques to obtain optimum surface conditions 
for all fabrication processes; welding techniques for 
encapsulation and sealing; controlled formation of surface 
oxide for surface stabilization; protective inert coatings for 
surface stabilization; evaporation control; mesa and dice 
cutting; piece part incoming inspection procedures; post 
can stressing; and quality assurance testing. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-600 685 
OTS Price $0.50 


Div. 8, 2 


Redstone Scientific Information Center, Redstone 

Arsenal, Ala. 

PARTIAL REFLECTIONS IN THE ATMOSPHERE AND LONG- 
DISTANCE PROPAGATION, 

by Francois Du Castel, Pierre Misme, and Jean Voge. 

22 Apr 64, 14p 

RSIC 166 TT 64 11681 


Unclassified report 


Trans. of Annales des Télécommunications (France) 1958, 
v. 13, no. 7/8, p. 209-214. 


Descriptors: (*Electromagnetic wave reflection, Atmosphere), 
(*Propagation, Electromagnetic waves), (*Atmosphere, 
Electromagnetic wave reflection), Atmospheric sounding, 
Refractive index, Optical instruments, France. 


A brief outline of the theories capable of explaining the 

electric field observed at a great distance beyond the visibility 
is given. The conclusion that each theory is valid for a 
particular atmospheric model is arrived at. The results of 
measurements, made in France and abroad, which demonstrate 
the existence of layers characterized by abrupt variations of the 
index of refraction are given. These layers appear to exist 
permanently in all parts of the globe, but their characteristics 
vary with the meteorological situation. (Author) 


AD-600 696 Div. 8 
OTS Price $0.75 


Aerospace Corp., Los Angeles, Calif. 
CAPACITANCE-VOLTAGE DEPENDENCE OF ZINC- 
DIFFUSED GaAs p-n JUNCTIONS, 
by L. W. Aukerman, D, F, Kyser and M, F. Millea. 
1 Jun 64, 29p TDR269 4250 11 2 
Contract AF04 695 269 
TDR64 42 
Unclassified report 


Descriptors: (*Transistors, Impurities), (*Gallium com- 
pounds, Arsenides), (*Single crystals, Gallium compounds), 
Voltage (Semiconductor), Impurities, Zinc, Capacitance, 

° e 


The capacitance-voltage behavior of zinc-diffused GaAs p-n 
junctions indicates a severe non-linearity of the impurity dis- 
tribution near the junction. This is probably due to the non- 
Fickian nature of zinc diffusion in GaAs. The capacitance of 
zinc-diffused GaAs p-n junctions varies as Coc V .1/n where 
the n values range from 2, as for an abrupt junction, to 3, as 
for a linear gradient junction, The capacitance-voltage rela- 
tions for two assumed zinc profiles are calculated and com- 
pared with experimental results. A linear gradient on the 
p-side and a constant donor concentration equal to the starting 
donor concentration on the n-type side are found to be a good 
approximation of the actual impurity distribution at a zinc- 
diffused p-n junction. (Author) 


AD-600 701 Div. 8 
OTS Price $0.50 


Microwave Associates, Inc., Burlington, Mass. 

SOLID-STATE RF GENERATOR, 

Quarterly progress rept. no. 3, 1 Dec 63-29 Feb 64 

by F. P. Collins. 29 Feb 64, 10p ‘ 

Contract NObsr89356, Proj. SROO8 03 01, Task 9391 
Unclassified report 


Descriptors: (*Microwave equipment, S band)(*Radio- 
frequency generators, Semiconductor devices), (*Semi- 
conductor devices, Radiofrequency generators), Transistor 
amplifiers, Radiofrequency oscillators, Varactor diodes, 
Frequency multipliers, Broadband. 


Since the availability of the RCA TA 2307 transistor, a more 
efficient broadband S-band source may be designed by ampli- 
fying at 500 Mc. The decrease of the number of multiplier 
stages by using this approach will ease the bandwidth’ 

ments. An LC oscillator operating at 500 Mc with a stability of 
greater than 1 part in 10,000 is readily achievable. By increas- 
ing the overall DC to RF efficiency of the source, the critical 
thermal problems normally encountered in a high power 
transistor amplifier are decreased. (Author) 


AD-600 708 
OTS Price $1.25 


Div. 8, 26 


Lockheed Missiles and Space Co., Sunnyvale, Calif. 
PRINTED CIRCUITS AND WELDED MODULES 1963: AN 
ANNOTATED BIBLIOGRAPHY. 
Special bibliography. 
comp. by Jack B. Goldmann. Dec 63, 45p LMSC3 35 64 2, 
SB64 2 
Contract AF04 647 673 
Unclassified report 


Descriptors: (*Printed circuits, Bibliographies), (*Micro- 
miniaturization (Electronics), Bibliographies), (*Bibliog- 
raphies, Miniature electronic equipment), Circuits, Welding, 
Design, Production, Manufacturing methods, Abstracts. 


The bibliography is a continuation of SB 63-17, Printed 
Circuits and Welded Modules: An Annotated Bibliography 
(1962) (AD-404 249). Microminiaturization of circuits and 
components as it is applied to manufacturing research, design 
standards and procedures; production methods and techniques 
and applications of the fabricated items were the subjects for 
which information was sought, The resources of Lockheed 
Missiles and Space Company Technical Information Center 
were utilized in the preparation of this bibliography. (A'thor) 


AD-600 711 
OTS Price $1.50 


Div. 8, 25 


Microwave Research Inst., Polytechnic Inst. of Brooklyn, 
N. Y. 
WAVE PROPAGATION IN SINUSOIDALLY STRATIFIED 
DIELECTRIC MEDIA. 
Research rept. 
by T. Tamir, H. C. Wang and A, A, Oliner. 31 Jul 63, 56p 
PIBMRI1185 63 
Contracts Nonr839 28, AF19 604 7499 
Unclassified report 


Descriptors: (*Electromagnetic waves, Propagation), 
(*Propagation, Electromagnetic waves), (*Dielectrics, Wave 
transmission), Electromagnetic fields, Periodic variations, 
Modulation, Differential equations, Harmonic analysis. 


The dispersion properties and the fields of electro: 

waves are for propagation in a stratified infinite 
medium. The stratification is characterized by a dielectric 
constant which, along one coordinate, is modulated s: 

about an average value. A systematic and comprehensive study 
is presented for the case of H modes for which the pertinent 
wave equation is in the form of a Mathieu differential equation. 
The modes and dispersion characteristics are analyzed in 
terms of a stability chart which is customary in the study of 
the Mathieu equation. Results are obtained for an unbounded 
medium, and a waveguide filled with the modulated medium; 
also, the reflection occurring at an interface between free 
space and a semi-infinite medium of this type is examined. In 
addition to these rigorous results for arbitrary values of modu- 
lation, simple analytical expressions are obtained for all of 
these cases when the modulation in the dielectric is small; it is 
shown that the fields are then expressible in terms of the funda- 
mental and the two nearest space harmonics. The fields within 
a unit cell in the stratified medium are calculated for both 
small and large modulation and for frequencies up through the 
second pass band; it is of interest that the variation of the fields 
is not, in general, simply related to the variation of the dielec- 
tric constant within a cell. (Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Descriptors: (*Antennas, Antenna radiation patterns), 
(*Antenna radiation patterns, Mathematical prediction), 
Antenna configurations, Electromagnetism, Synthesis, 
Functions, Mathematical analysis, Theory. 


A general principle is presented which states that all of the 
properties of any planar antenna can be determined completely 
from any piece of its TE and TM partial pattern functions. The 
principle is based on the analytic properties of the pattern 
functions and on the fact that the aperture and pattern functions 
are related through the Fourier integral. It applies to much of 
antenna theory, transient. as well as steady-state. An inter- 
esting application is an analytic extension of the classical 
Poynting vector method as’a means for determining input 
reactance, in addition to radiation resistance, of an antenna 
from its radiation pattern. (Author) 


AD-600 766 Div. 8, 5 
OTS Price $1.25 


Radiation, Inc., Melbourne, Fla. 
REDUNDANCY REDUCTION DEVICE. 
Final documentary rept., Jul 62-Apr 64. 
5 May 64, 43p 
Contract AF33 657 9210, Proj. 4335, Task 43352 
AL TDR64 10 
Unclassified report 


Descriptors: (*Redundant components, Reduction), 
(*Telemetering data, Redundant components), Pulse modu- 
lation, Data transmission systems, Electronic equipment, 
Samplers, Data processing systems, Design, Analysis, 
Communication theory. 


A study was conducted to establish and evaluate techniques 

for the reduction of redundancy in pulse code modulated (PCM) 
telemetry data. An experimental equipment was designed and 
fabricated to demonstrate one of the techniques developed 

in the course of the study. The equipment provides for 
processing up to four multiplexed segments of either real 

or simulated data (in a prescribed format) to determine the 
affect of redundancy reduction on the reconstructed data. Two 
general types of redundancy reduction techniques have been 
examined. The various techniques have been compared for 
their relative effectiveness in achieving a reduction in trans- 
mitted bit rate. It is concluded that the appropriateness of 
applying a particular technique depends upon the nature of the 
data, the initial sampling rate, and the use to which the data is 
to be put. More impertantly, the application of redundancy 
reduction should be considered as a part of a complete 
telemetry system design problem and not as a separate 
feature to be added to an existing system. (Author) 
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OTS Price $1.50 


Div. 8, 25 


Electronic Communications, Inc., Timonium, Md. 

DIODE, MILLIMETER WAVE TYPE MIXER (3.2MM). 

Quarterly progress rept. no. 3, 1 Dec 63-29 Feb 64 

by R, J. Bauer and J. W. Dozier. 30 Mar 64, 60p 

Contract DA36 039AMC02347E, Proj. 1G6 22001A056 
Unclassified report 


Descriptors: (*Mixers (Electronics), Diodes (Semi- 
conductor)), (*Diodes (Semiconductor), Mixers (Electronics)), 
(*Semiconductor devices, Diodes), Epoxy plastics, Bonding, 
Gallium compounds, Arsenides, Germanium, Tunnel 

diodes, Millimeter waves, Performance (Engineering). 


Epoxy bonding of point contact diode junctions is described. 
Results are presented on the conversion loss and crystal 
noise ratio of gallium arsenide point contact diodes at 94 Gc 
with intermediate frequencies of .750, 2.15, and 2.80 Gc. 
The best conversion loss obtained is 4.7 db with a crystal 
noise ratio (IF = 2.8G) of approximately 1.6. A promising 
technique of anticipating mixer performance is described 
using a diode's dual I-V curve trace. Both RF and IF im- 
pedance data are presented over relatively large frequency 


ranges. The design features of a new 94 Gc mixer mount 
are outlined. Efforts are described for pulse forming 
gallium arsenide and germanium tunnel diodes to be used as 
mixers. To date the semiconductor materials have not 
been as heavily doped as required. (Author) 
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OTS Price $1.00 


Div. 8, 20 


Harry Diamond Labs., Washington, D. C. 
TRANSIENT RADIATION EFFECTS ON BASIC TRIODE 
AMPLIFIERS, 
by Paul A, Trimmer. 24 Apr 64, 36p 
Proj. 23100 
HDL TR1197 
Unclassified report 


Descriptors: (*Triodes, Amplifiers), (*Amplifiers, 
Triodes), (*Radiation effects, Amplifiers), Transients, 
Voltage, Gamma rays, Neutron beams, Secondary emission, 
Electrical properties, Tests. 


Transient radiation-effects data on basic triode amplifiers 
were obtained for gamma radiation exposure rates varying 
from 1 x 100000 to 1 x 10 to the 7th power r-sec(1-). The 
net effect of the interaction of nuclear radiation with the 
basic amplifiers is equivalent to introducing a current 
generator into the grid circuit. For a potted amplifier using 
a 12AX7 miniature tube with a plate potential of 250 v, this 
current is on the order of 5 to 8 x 10 to the minus 13th 
power amp-sec-r(1-). The neutron radiation, which 
accompanies the gamma radiation in a reactor, did not have 
any appreciable effect. The radiation facility and ex- 
perimental techniques are discussed. Data are also given 
on leakage currents in the potting compound, glass envelope 
of the tube, mica spacers, and air. (Author) 
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OTS Price $1.00 


Div. 8, 7, 15 


Carlyle Barton Lab., Johns Hopkins Univ., Baltimore, Md. 
STATISTICAL PROPERTIES OF NOISE PULSES, 
Technical rept. 
by A. J. Rainal. Jun 64, 39p AF-109 
Contract AF33 657 11029, Task 403601 
Unclassified report 


Descriptors: (*Noise (Radio), Statistical processes), 
(*Statistical processes, Noise generators), Theory, Proba- 
bility, Measure theory. 


This report presents some theoretical properties of noise 
pulses which are generated by a random process crossing a 
fixed threshold level. The random waveshapes of the noise 
pulses are determined solely by the underlying random proc- 
ess and the fixed threshold level, For an arbitrary threshold 
level, this report considers the durations of the noise pulses, 
the average pulse amplitude, the RMS pulse amplitude, the 
average pulse area, and the average pulse energy when the 
‘underlying random process is either a sinusoidal process, 

a Gaussian process, or the envelope of a Gaussian process. 
Some numerical results are presented in graphs. (Author) 


AD-600 797 Div. 8 
OTS Price $0.75 


Cruft Lab., Harvard Univ., Cambridge, Mass. 
TRANSIENT RESPONSE OF A CLASS OF RECTANGULAR 
LOOP ANTENNAS, 
by Trilochan Padhi. 17 Oct 63, 23p Cruft TR-426 
Contract Nonr1866 26, Proj. NR371 015 
Unclassified repori 


Descriptors: (*Loop antennas, Transients), (*Rectangular 
bodies, Antennas), (*Transients, Loop antennas), Impedance 
matching, Performance (Engineering), Experimental data, 
Electromagnetic waves, Propagation, Transmission lines. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


The report covers the work in the third quarter in the 
development program to substantially improve the oxidation, 
etching and diffusion processes as they apply to Functional 
Electronic Blocks and other planar semiconductor devices. 
Work toward the final goal of an operating line based on the 
principle of continuous processing has proceeded through 
model test of basic design features to the design of prototype 
unmechanized machines in the first and second quarters; to 
the actual construction and testing of manually operated proto- 
type machines during the third quarter. The third quarter 
work mainly involved the construction of machines that em- 
body the basic process and mechanical configuration of the 
final operating line without its mechanization of parts feed. 
The emphasis was on obtaining early operational models of 
the basic machines so that evaluation and debugging might 
start before final design of the line is completed. (Author) 
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OTS Price $2.75 


Div. 8, 5, 25 


Georgia Inst. of Tech., Atlanta. Engineering Experiment 
Station. 
SIGNAL PROCESSING BY INFINITE CLIPPING AND 
RELATED TECHNIQUES, 
Final rept., 16 Aug 63-31 Mar 64 
by Berry O, Pyron and Frank R, Williamson, Jr. 1 Apr 64, 
127p 
Contract DA49 092AR021 
Unclassified report 


Descriptors: (*Speech transmission, Amplitude modulation), 
Signal-to-noise ratio, Speech, Speech compression, Speech 
representation, Speech recognition, Intelligibility, Signals, 
Processing, Communication theory, Acoustics. 


Infinite peak clipping was studied as a technique for 
processing speech and other signals. Current and past 
utilization of this technique was surveyed briefly, and limited 
experimental and theoretical studies were performed. A new 
explanation is advanced for the high intelligibility of infinitely 
clipped speech, and a technique is suggested for achieving an 
acceptable compromise between the improved resistance to 
noise or jamming (or, alternatively, reduction in transmitted 
power) provided by infinitely clipped speech with amplitude 
modulation, and the concomitant reduction in quality and voice 
recognition. A possible system for speech bandwidth compres- 
sion using a signal obtained by infinite clipping is described, 
and results of simple experiments are given. Also described 
is a type of visual display which produces patterns on speech 
signals that tend to show high correlation with the spoken word 
and its enunciation, and low correlation with the particular 
voice speaking. Fields of application for the techniques dis- 
cussed include: radio communication systems, antijamming 
measures, acoustic systems, speech bandwidth compression, 
speech therapy and training, automatic recognition of speech, 
doppler radar signal analysis, and analysis of phonocardio- 
graphic and other physiological signals for medical diagnosis. 
(Author) 
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Div. 8, 26 


Texas Instruments, Inc., Dallas. 
PRODUCTION ENGINEERING MEASURES: TRANSISTOR 
RELIABILITY. 
Quarterly progress rept. no. 6, 1 Aug-31 Oct 63 
31 Oct 63, 11p TIL 03 64 35 
Contract DA36 039SC86730 
Unclassified report 


Descriptors: (*Transistors, Reliability), Silicon, 
Epitaxial growth, Reliability, Life expectancy, Temperature. 
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Div. 8, 5, 25 


Royal Inst. of Tech., Stockholm (Sweden), 
ACOUSTIC SPECIFICATION OF SPEECH: STL ANNUAL 
REPORT 1963. 
Technical (Final) rept. 
by C. G, M, Fant. 25 Jan 64, 15p 
Grant AF EOAR63 55, 
AFCRL 64 26. 
Unclassified report 


Descriptors: (*Speech, Analys.s), (*Acoustic properties. 
Speech) Spectrum analyzers, Verbal behavior, Speech 
recognition, Speech compression, Auditory perception, 
Speech transmission, Specifications, Communication theory 
Sweden. 


Emphasis was laid on speech analysis techniques and the 
correlation of data from cineradiographic and spectrographic 
studies. These studies permitted the presentation of a simple 
mathematical model for describing formant frequency varia- 
tions as a function of vowel duration and consonantal context. 
Several investigations on speech perception based on stimu! 
generated by the OVE II synthesizer were undertaken. One 
series of experiments were concerned with the discrimination 
of small differences in the acoustic structure of synthetic 
vowels and stop consonant plus vowel syllables and the results 
have been related to the location of stimuli in the acoustic 
domain with respect to phonetic boundaries. Other experiments 
were undertaken for the purpose of studying tonal factors o! 
importance for perception of Swedish word accent. A similar 
study was concerned with French intonation. A study of 
auditory matching of sustained vowels with two-formant 
synthetic sounds is reviewed. Results support the established 
concept of mean pitch of the upper formants of front vowels 
within the limitation of the experimental procedure. (Author) 
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OTS Price $1.25 


Div. 8, 25 


Sperry Microwave Electronics Co., Clearwater, Fla. 
DEVELOPMENT OF ADVANCED MICROWAVE COMPON- 
ENTS AND TECHNIQUES - PLANAR HEXAGONAL FERRITES 
AND DEVICES, 

Rept. for 28 Sep-28 Dec 63 . 
Apr 64, 46p 

Contract AF30 602 2757, Proj. 4506, Task 450602 

RADC TDR64 78 


Unclassified report 


Descriptors: (*Microwave equipment, Production), (*¥err- 
ites, Dielectric properties), Yttrium compounds, Iron com- 
pounds, Garnet, Nickel compounds, Anisotropy. 


Studies were made of the effect of various processing 
variables on the dielectric loss of the planar hexagonal fer- 
rites, Loss tangents which are of the order of 0.02 are the 
most severe limitations of the materials, Linewidths of 
approximately 290 oersteds were obtained on the Cu0.75Zn 
1.25 Y compound. Attempts at orienting the grains of cubic 
polycrystalline materials produced yttrium iron garnet with 
a linewidth of 18,5 oersteds, yttrium gadolinium iron garnet 
with a linewidth of 156 oersteds, and nickel ferrite (NiFe204) 
with a linewidth of 379 oersteds. Measurements and analysis 
of the application of planar hexagonal ferrites in isolator per- 
formance are reported. While the anisotropy field of the pla- 
nar ferrite reduces the external field required for resonance, 
it is also shown to adversely effect some isolator character- 
istics, Measurements were made on both E and H-plane con- 
figurations. (Author) 
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9. FLUID MECHANICS 


AD-600 007 Div. 9, 26 
OTS Price $0.50 


Radio Corp. of America, Harrison, N. J. 

o_o ENGINEERING MEASURE FOR TUBE TYPE 
7587. 

Quarterly progress rept. no. 7, 1 Dec 63-29 Feb 64 

by W. Ackermann, 29 Feb 64, 19p 

Contract DA36 039sc86732 


Unclassified report 


Descriptors: (*Electron tubes, Industrial production), 
(*Miniature electron tubes, Manufacturing methods), (*Indus- 
trial equipment, Design), Electrodes, Winding, Brazing, 
Vacuum pumps, Quality control, Tetrodes. 


A detailed account is given of the problems, actions, and prog- 
ress encountered in maintaining the operational efficiency of 
equipment for the production of Nuvistor tube type 7587. The 
report also describes the step-by-step events that occurred in 
preproduction testing. It is indicated that all the necessary 
steps have been taken to allow commencement of the produc- 
tion run. (Author) 


AD-600 016 
OTS Price $1.25 


Div. 9, 14, 17 


Hydronautics, Inc., Laurel, Md. 
ON TESTING MATERIALS FOR CAVITATION DAMAGE 
RESISTANCE, 
by A. Thiruvengadam and H. S, Preiser. Dec 63, 43p 
Hydro TR233 3 
Contract Nonr3755 00, Proj. NR062-293 
Unclassified report 


Descriptors: (*Cavitation, Damage) (*Erosion, Test 
equipment) (*Metals, Surface properties) Aluminum, Stainless 
steel, Molybdenum, Iron alloys, Castings, Time, Magneto- 
striction, Cold-working, Materials. 


Recent experiments with a magnetostriction apparatus show 
that cavitatior damage rate is time mt. This is con- 
firmed by an analysis of the experimental data obtained in 
various earlier investigations. There are four zones of 
damage rate with respect to testing time namely: 

(1) Incubation, (2) Accumulation, (3) Attenuation, and (4) Steady 
State. In the fourth, or Steady State Zone, the damage rate 
varies as the square of the amplitude of oscillation within the 
range tested for water at 80 F. The damage rate increases 
with frequency and then decreases with increasing frequency. 
The depth of liquid in the beaker, the beaker diameter and the 
depth of immersion of the specimen do not seem to affect the 
damage rate substantially. The average depth of erosion is 
independent of the diameter of the specimen. Based on these 
experimental results, certain recommendations are made for 
testing materials for cavitation damage resistance. (Author) 


AD-600 021 Div. 9, 30 
OTS Price $1.75 


Space Sciences Lab., General Electric Co., 
Philadelphia, Pa. 
TECHNIQUE FOR SEVERE RADIATIVE AND CONVECTIVE 
HEATING ENVIRONMENTS FOR MATERIALS EVALUATION. 
by N. S, Diaconis, H. E. Weber, and W. R. Warren. 
Mar 64, 65p R65SD24 
Contract AF04 694 222 
Unclassified report 


Presented at the Hypervelocity Techniques Symposium 
(3rd), March 17-18, 1964, Denver, Colorado 


FLUID MECHANICS - Division 9 


Descriptors: (*Test facilities, Heat transfer), *Atmosphere 
entry, Simulation, Materials, Ablation, Enthalpy, Aero- 
dynamic heating, High temperature research, Super- 
aerodynamics, Flight simulators. 


A test technique is described for the study of the performance 
of heat protection materials for advanced atmospheric entry 
vehicles. A primary characteristic of the facility is the 
establishment of relatively severe test environments that 
simulate flight conditions in terms of gas composition, 
stagnation enthalpy, convective and radiative heat transfer 
rates, and material specimen response. Another important 
feature is the significant flexibility in test variables that 

can be achieved. (Author) 


AD-600 042 Div. 9, 25 
OTS Price $1.50 


United Research Services, Burlingame, Calif. 
DEFORMATION OF SOLITARY WAVES, PART I: SHOALING. 
by N. R. Wallace. 5 May 64, 52p URS631 2 

Contract Nonr3948 00 


Unclassified report 


Descriptors: (*Water waves, Deformation), (*Fluid flow, 
Potential theory), (*Partial differential equations, Fluid 
mechanics), Differential geometry, Conformal mapping, 
Integrals. 


This report investigates the properties of a solitary wave 
treated as a subregion of some fixed domain. By specifying trial 
boundary values on this larger domain, the velocity potential of 
a solitary wave can be approximated. For each trial potential 
function compatible with the symmetry of the fluid particle flow 
of the solitary wave, a family of possible wave surfaces can be 
derived from the differential equation of the kinematic boundary 
condition. The dynamic condition for the free surface is used to 
select that surface which most closely approximates the physical 
wave. It is found that McCowan's equations for the steady-state 
solitary wave are equivalent, in this procedure, to a single 
dipole field in the geometry of an infinite strip. The shape of the 
solitary wave undergoing deformation is obtained by mapping a 
generalized form of the kinematic condition from the domain of 
deformation to the infinite strip. The introduction of the 
Bergmann kernel function as a coefficient of the kinematic 
differential equation facilitates this transformation. This report 
also describes the application of the single dipole field 
approximation to the shoaling of a solitary wave on a 45 degree 
slope. Not only is the point of breaking determinable, but the 
entire continuous deformation of the solitary wave up to the 
point of hreaking is accessible by the above method. (Author) 


AD-600 066 Div. 9 
OTS Price $0.75 


Hydrodynamics Lab., Calif. Inst. of Tech., Pasadena. 
MEASUREMENTS OF THE WATER SURFACE CONTOUR 
BEHIND A HYDROFOIL OF MODERATE ASPECT RATIO. 
by J. Brentjes. Feb 64, 26p E110 4 

Contract Nonr220 43 


Unclassified report 


Descriptors: (*Hydrofoils, Fluid dynamic properties), 
Wake, Configuration, Hydrodynamics, Tests, Aspect ratio. 


An experimental program was carried out for the measure- 
ment of the water surface contour due to a submerged hydro- 
foil of finite span. Because of the hydrofoil downwash, the 
water surface has a rather pronounced depression in the form 
of a long, narrow trough which extends many chords aft the 
hydrofoil, When the trailing vortex cores becomes sufficiently 
close to the water surface depression, flash ventilation of the 
vortices and the entire upper surface has been observed to - 
occur abruptly. The model used here was a hydrofoil with a 
NACA 16-206 section and a rectangular plan form, mounted on 
a NACA 16-006 strut. The hydrofoil has a chord of 3 inches 
and an aspect-ratio of 1.33. It was found that the length and 
depth of the surface depression, and the location of the trough 
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AD-600 115 
OTS Price $1.75 


Div. 9, 15 


Rensselaer Polytechnic Inst., Troy, N. Y. 

THE NONLINEAR INTERACTION OF A FINITE NUMBER 

OF DISTURBANCES TO A LAYER OF FLUID HEATED FROM 

BELOW. 

by Lee A. Segel. 14 Apr 64, 62p RPI Math Rep64 
Unclassified report 


Sponsored by the Office of Naval Research and the National 
Science Foundation. 


Descriptors: (*Fluid mechanics, Temperature) Fluids, 
Stability, Heating, Perturbation theory, Mathematical 
analysis. 


It is predicted that at a temperature difference a little less 
than that at which motion starts according to linear stability 
theory, a steady hexagonal convective pattern will develop from 
finite amplitude instabilities in a horizontal layer of fluid 
heated from below. This is because the first disturbances to 
start growing must be the triplet of two-dimensional 'rolls' 
which form angles of 60 degrees with each other and whose 
amplitudes and phases first fall in certain critical ranges. 
The growth of these disturbances stabilizes all other disturb- 
ances and is such that ultimately the right phases and ampli- 
tudes occur to give hexagonal cells. If the temperature dif- 
ference is increased somewhat beyond its critical value, the 
hexagonal pattern becomes unstable and a two-dimensional 
pattern is predicted. 'Free-free' boundary conditions, a vis- 
cosity which varies with temperature, and a fixed disturbance 
wave-number are assumed in this extension of the work of 
Palm (1960) and Segel and Stuart (1962). Other theoretical 
results and some experimental results are compared with the 
present predictions. (Author) 


AD-600 138 Div. 9 
OTS Price $2.25 


Naval Ordnance Test Station, China Lake Calif. 
CIRCUMFERENTIAL PRESSURE DISTRIBUTION ON AN 
INCLINED BODY OF REVOLUTION, 
by K. Okauchi. Apr 64, 99p 
NOTS TP3406, NAVWEPS 8448 

Unclassified report 


Descriptors: (*Bodies of revolution, Angle of attack), 
(*Supersonic flow, Pressure), Wind tunnel models, Blunt 
bodies, Viscosity, Vortices, Equations, Vector analysis, 
Distribution. 


A summary is presented of the results obtained from wind- 
tunnel tests of a blunt-nosed body of revolution on which the 
circumferential pressure distributions at various stations 
along the body were determined. An empirical equation for 
calculating the circumferential pressure distributions on the 
cylindrical portion of the body is developed and compared with 
the experimental data. (Author) 


AD-600 144 Div. 9 
OTS Price $3.50 


Technische Hogeschool, Delft(Netherlands). 
LINEARIZED THEORY OF TWO-DIMENSIONAL CAVITY 
FLOWS. 
by Jan Albert Geurst. 3 May 61, 217p 
Contract N62558 2269 
Unclassified report 


Descriptors: (*Fluid flow, Cavitation), (*Two-dimensional 
flow, Theory), Hydrofoils, Fluid dynamic properties, Fluid 
mechanics, Flat plate models, Perturbation theory, Boundary 
value problems, Series. 


Contents: Symmetric wedge flow; connection between linear- 
ized theory and non-linear models; Linearized theory of 
partially cavitating hydrofoils; comparison of theory and ex- 
periment; Wall effects on a partially cavitating hydrofoil; 
Some investigations of a linearized theory for unsteady cavity 
flows; and Supercavitating hydrofoil in unsteady motion. 


FLUID MECHANICS - Division 


AD-600 155 
OTS Price $3.00 


Div. 9, 30 


Douglas Aircraft Co., Inc., Long Beach, Calif, 
DEVELOPMENT AND TEST OF A LABORATORY SYSTEM 
FOR SIMULATION OF AERODYNAMIC AND RADIATIVE 
COOLING OF STRUCTURES. 
Technical documentary rept. 20 Jun 62-20 Aug 63 
Apr 64, 196p 
Contract AF33 657 8670, Proj. 1347, Task 134704 
RTD TDR63 4235 
Unclassified report 


Descriptors: (*Cooling and ventilating equipment, 
Structures), (*Aerodynamic heating, Cooling), Coolants, 
Aerospace craft, Feasibility studies, Test facilities, 
Simulation. 


Research was conducted to develop a controlled cooling system 
for laboratory simulation of aerodynamic and radiative cooling 
of structures. The report summarizes criteria that establish 
the requirements of the system, presents data and analyses on 
the most practical methods of implementing the syste:n, shows 
the detail design features of a prototype system and includes 
the results of a test program to insure the performance and 
workability of a system that will be compatible with, and form 
an integral part of existing radiant heat facilities. The cooling 
system consists of high pressure air streams directed onto 
test structures and acting in conjunction with radiant heat from 
quartz heat lamps to provide controlled cooling at test 
temperatures up to 3000 F. A unique liquid ‘injection’ system 
provides for the high cooling rates of up to 20 Btu/sec-sq. ft. 
The en.ire system operates automatically, utilizing the existing 
function generation, thermal controller and thermocouple 
feedback equipment to full advantage. (Author) 


AD-600 183 
OTS Price $1.25 


Div. 9, 15, 25 


Aerospace Information Div., Washington, D. C. 

THE APPROXIMATE CALCULATION OF THE LAMINAR 
BOUNDARY LAYER IN AN INCOMPRESSIBLE FLUID WITH 
HEAT TRANSFER AND MASS TRANSFER, 

by Z. P. Shul'man. 1964, 50p 

AID T64 23, TT 64 11667 


Unclassified report 


Trans. of an article from an unidentified Russian-language 
manuscript. 


Descriptors: (*Laminar boundary layer, Numerical 
analysis), (*Incompressible flow, Fluid flow), (*Fluid flow, 
Heat transfer) Fluid mechanics, Partial differential 
equations, Integration. 


A method is proposed for an approximate calculation of the 
laminar boundary layer in an incompressible fluid in which 
heat transfer and mass transfer are going on together. 
Formulas are derived which, for moderate velocities, 
concentrations, and temperature jumps, link the local 
coefficient of heat transfer and the wall temperature with the 
transverse flow of a substance. (Author) 


AD-600 186 Div. 9, 12, 30 

OTS Price $5.00 

Bell Aerosystems Co., Buffalo, N. Y. 

AERO-SPACE ENVIRONMENT SIMULATION SYSTEM 
(ASESS). VOLUME I, MASTER CONTROL PROGRAM AND 
PRESENTLY INCLUDED SUB-ROUTINES, 

Final technical documentary rept., Vol. 1 

Dec 63, 334p 

Contract AF19 628 2847 

ESD TDR63 659 V1 


Unclassified report 


Descriptors: (*Command and control systems, Simulation), 
(*Control sequences, Digital computers), (*Programming 
(Computers), Programming languages, Compilers, Satellites 
(Artificial), Detection, Tracking, Mathematical analysis. 
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AD-600 298 - Div. 9, 10 
OTS Price $3.60 


Brown E: Co., Inc., Huntsville, Ala. 
AN EXACT METHOD OF CALCULATING HEAT 
CAPACITIES AT HIGH TEMPERATURES AND APPLICATIONS 
IN GASDYNAMICAL RELATIONSHIPS, 
Technical note 
by Benno Walter and Hans Walter. Feb 64, 39p BrownEng 
R83 
: Unclassified report 


Descriptors: (*Rocket propellants, Exhaust gases), 
(*Exhaust gases, Fluid dynamic properties), Thermodynam- 
ics, Specific heat, High-temperature research, Gas flow, 
Equations of state. 


Fundamental gasdynamical relationships at high temperat- 
ures are developed. The relationships differ from the 
classical formulations mainly in that the heat capacities as 
well as their ratios are no longer assumed constant but 
rather depend on the temperature. The presented methods are 
of specific applicability in propulsion by high energy propell- 
ants as well as by nuclear heated hydrogen. (Author) 


AD-600 344 
OTS Price $4.60 


Div. 9 


General Electric Co., Schenectady, N. Y. 
HEAT TRANSFER TO FLAT PLATE IN HIiGH-TEM?ERA- 
TURE RAREFIED ULTRA-HIGH MACH NUMBER FLOW. 
by H, T. Nagamatsu, J. A. Weil and R. E. Sheer, Jr. Jul 61 
50p R6IRL (2787C) 
Contract AF04 647 269 
Unclassified report 


Descriptors: (*Hypersonic flow, Heat transfer), (*Heat 
transfer, Hypersonic flow), (*Flat plate models, Heat trans- 
fer), Shock waves, Metal plates, Hypersonic wind tunnels, 
Boost~glide vehicles, Re-entry vehicles, Space probes, High- 
temperature research, Aerodynamic heating. 


An investigation was conducted in a hypersonic shock tunnel 
to determine the local heat transfer rates for a sharp leading 
edge flat plate. The free stream Mach number range was 
7.95 to 25.1 with stagnation temperatures of approximately 
2550 and 6500 R. For these temperature and Mach number 
conditions, the strong interaction parameter varied from 

2.35 to 826. The co Knudsen numbers, based on 
the ratio of the free stream mean free path and the leading 
edge thickness, varied from 0.38 to 85.5. The sputtered plat- 
inum teat gages were dynamically calibrated by passing a 
moderate strength shock wave across the gages and observing 
the change in resistance due to a step function temperature 
rise. By this method the gage characteristics were determined 
for the same pressure rises encountered in the test section. 


AD~-600 401 
OTS Price $3.00 


Div. 9, 25 


Allied Research Associates, Inc., Concord, Mass. 
NUMERICAL METHODS FOR COMPUTING THE DENSITY 
OF A RAREFIED GAS ABOUT A MOVING OBJECT. 
Final Rept. 
by Lee W. Parker. Mar 64, 156p 
ARA F9221 4 
Contract AF 19 628 2782 Proj. 4691 and 5633, 
Task 469102, and 563306 
AFCRL 64 193 
Unclassified report 


Descriptors: (*Plasma physios, Gas flow), (*Superaero- 
dynamics, Numerical analysis), Programming (Computers), 
Gas ionization, Particles, Density, Electrostatics. 


computation of p: 
spatial volume in an arbitrary potential field. They are aimed 


63 


FLUID MECHANICS .- Division 9 


"at the general problem o: vomputing the density distribution 


about an object moving through a gas, sufficiently rarefied 

that corrections for collisions are small or negligible, Two 
approaches haye been designed for the collision-free potential 
problem, in which the potential is defined on a discrete mesh of 
spatial points, for numerical purposes. In one of the ap- 
proaches, the densities are also defined on a mesh of points, 
and the whole space is correspondingly divided into discrete 
small volumes associated with the mesh points. The computa- 
tion follows a large number of particles injected at an outer 
boundary surface and sums density contributions within the dis- 
crete volumes along the trajectories in proportion to the times 
spent in the volumes. Exploratory computer runs with zero 
potential in the present program indicate that a grid on the 
order of 100 points requires on the order of hours of IBM 7094 
time to obtain accuracies within a few percent. The program 
is preliminary in that it is not efficient but would give correct 
answers in the limit of infinitely many trajectories. The other 
approach evaluates the integral of the local Boltzmann 
distribution function directly, by computing a triple sum of 
trajectories whose behavior is governed by the potential field. 
Runs made with this program in an arbitrary potential field 
defined by a mesh of points also yielded physically expected 
density distributions. The problem of collisional corrections in 
the case of a disc moving through a rarefied neutral gas is 
formulated. Methods for evaluating the collision integrals are 
discussed, based on the model of elastic spheres. 


AD-600 422 
OTS Price $1.25 


Div. 9, 1 


Adelphi Univ., Garden City, N. Y. 
AN ASYMPTOTIC METHOD FOR DETERMINING THE LIFT 
DISTRIBUTION OF A SWEPT-BACK WING OF FINITE SPAN 
by James K, Thurber. May 64,49p AGM114 
Contracts Nonr3360 01 and AF49 638 446 

Unclassified report 


Descriptors: (*Airfoils, Lift), (*Lift, Distribution), 
(*Swept-back wings, Lift), Boundary layer, Mathematical 
analysis. 


A description is given of the flow about a flat, swept-back, 
symmetrically shaped airfoil which is moving with constant 
velocity V through a perfect ideal fluid filling three 
dimensional space. (Author) 


AD-600 455 
OTS Price $0.75 


Div. 9 


California Univ., Los Angeles. 
AN AEROSONICS BIBLIOGRAPHY. 
Supplement no, 1 
by Alan Powell and T. J. B. Smith. Apr 64, 23p 
UCLA DE64 20 
Contract Nonr233 62, Proj. NR062 229 
Unclassified report 


Descriptors: (*Bibliographies, Aerodynamic characterist- 
istics), (*Aerodynamic characteristics, Bibliographies), 
Fluid flow, Fluid mechanics, Aerostatics, Supersonic flow. 


This supplementary bibliography contains available refer- 
ences to the open literature on aerosonics up to March 1964 
which is not included in the main volume. The scope of the 
bibliography has been enlarged to include references to the 
fluid dynamics of supersonic jet flows. (Author) 


AD-600 459 
OTS Price $0.59 


Div. 9, 25 


Aerospace Corp., Los Angeles, Calif. 

GENERAL RESEARCH ON THE CURVATURE AND TORSION 

OF AN ISOLATED VORTEX FILAMENT. 

by Robert Betchov. 15 May 64, 20p ATN64 9231 4 
Unclassified report 
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AD-600 524 
OTS Price $0.50 


Div. 9, 15 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio 
APPROXIMATION METHOD OF SOMPUTING THE 
THREE-DIMENSIONAL LAMINAR BOUNDARY LAYER. 
by V. S. Avduevskii. 27 Mar 64, 12p 
FTD TYI63 1136; TT 64 11716 

Unclassified report 


Trans. of Akademiya Nauk SSSR, Oidelenie Tekhnicheskii 
Nauk. Izvestiya: Mekhanika i Mushinostroenie, 1332, no. 2, 
p. 11-16. 


De3criptoza: (*Laminar boundary layer, Numerical analysis), 
(*Three-dimensional flow, Laminar boundary layer), Boundary 
layer, Fiuid flow, Fluid dynamic properties, Equations, USSR. 


In the system of curvilinear orthogonal coordina‘tes connected 
with the lines of flow of an ‘deal fluid on the surface of a body, 
and disregarding the secondary currents, a method is used 
analogous to the method of computing the axisimetrical bound- 
ary layer. There are proposed approxima‘ion expressions for 
the correction factor conciliating form las obtained with the 
results of the numerical computations of the equations of the 
three-dimensional boundary layer on the lines of flow 
spreading. (Author) 


AD-600 540 Div. 9 
OTS Price $1.75 


Polytechnic Inst. of Brooklyn, N. Y. 
ASYMPTOTIC FLOW PATTERN OF A HYPERSONIC BODY. 
by Roberto Vaglio-Laurin. Mar 64, 62p PIBAL805 
Grant AF AFOSR62 409 
AFOSR 64 0588 
Unclassified report 


Descriptors: (*Hypersonic flow, Blunt bodies), (*Blunt 
bodies, Hypersonic flow), Hypersonic characteristics, 
Equations, Mathematical analysis. 


A theoretical investigation of the steady, continuum, inviscid 
flow pattern at large distances downstream of finite hypersonic 
bodies is presented. Specifically, blunt nosed plates and 
cylinders representative of actual bodies and associated wakes 
are considered. Asymptotic solutions are obtained for perfect 
gas flows at infinite Mach number. It is shown that: (a) the 

’ flows in question are not self-preserving (automodel); (b) 
asymptotic description thereof can be obtained by the method of 
matched expansions in conjunction with standard matching 
principles; (c) the asymptotic behavior of the bow shock is de- 
scribed by the law y=a sub ox(m) 1+a sub 1 x (N sub 1+... with 
the exponent m=2/(3+nu), in accord with the blast wave analogy, 
and the exponent N sub 1=-m(1+nu) (gamma~1)/gamma, gamma 
being the isentropic exponent of the gas. Considerations are 

_ qualitatively extended to the analysis of flows at large but finite 
Mach numbers; it is indicated that a general feature thereof is 
the appearance of secondary trailing shocks for both two- 
dimensional and axisymmetric configurations. (Author) 
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Engineering Projects Lab., Mass. Inst. of Tech., Cambridge. 
VOID FRACTION MEASUREMENT, 
by S. William Gouse, Jr. 13 Apr 64 102p DSR8734 2 
Contract Nonr1841 73 
Unclassified report 


Div. 9, 30 


Descriptors: (*Fluid flow, Measurement), (*Measuring 
devices (Electrical and Electronic), (*Radiation measurement 
systems), Mixtures, Gases, Liquids, Photons, Radioactive 
isotopes, Nuclear industrial applications, Reviews. 


FLUID MECHANICS - Division 9 


One hundred and thirty-nine references on various methods 
of void fraction and film thickness measurement were reviewed 
and indexed by subject. Since the radioactive particle attenua- 
tion techniques were the most frequently employed method for 
measuring void fraction, these techniques were studied in de- 
tail, The conclusion of this detailed study is that accurate 
measurements of void fraction are feasible when small diame- 
ter, low and mono-energetic photon beams are employed. 
Such requirements generally will exclude the use of radioiso- 
tope gamma ray sources but will not exclude radi: 

beta-ray sources. Much of the published void fraction data 
using radioactive isotope sources is in error by + 10% or 
more, (Author) 
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Brown Univ., Providence, R. I. Div. of Applied Mathematics. 
ON THE INFLUENCE OF CORIOLIS FORCES ON ONSET OF 
THERMAL CONVECTION, 
Technical rept. no. 54 
by P. P, Niiler and F, E, Bisshopp. May 64, 22p 
Contract Nonr562 07; Proj. NR062 179; 

Unclassified report 


Descriptors: (*Coriolis effect, Convection), Liquids, 


Viscosity, Thermodymanics, Fluid mechanics, Boundary 
value problems, Equations, Mathematical analysis. 


The effect of Coriolis forces on the onset of thermal convec- 
tion in a shallow layer of viscous liquid is studied in the limit 
of rapid rotation of the layer. The cases of both free and rigid 
boundaries are considered. (Author) 
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OTS Price $1.00 


Brown Univ., Providence, R. I, Div. of Applied Mathematics. 
ON THE STRUCTURE OF WAKES AND WAVES. I. 
DEVELOPMENT OF INITIAL DISTURBANCES IN A 
NAVIER-STOKES FLUID. 
Technical rept. no. 56 
by Lawrence Sirovich. Apr 64, 3Ip 
Contract Nonr562 07, Proj. NR0O62 179 

Unclassified report 


Descriptors: (*Sound waves, Partial differential equations), 
(*Partial differential equations, Fluid mechanics), Waves, 
Wake, Equations, Motion, Linear systems, Viscosity, Gas flow. 


The solution to the initial value problem for the linearized 
Navier-Stokes equations is described. For times large com- 
pared with the time between molecular collisions in the gas and 
explicit form of the asymptotic solution is given. As-a conse- 
quence it is shown that inviscid theory only appears as a non- 
uniform limit; that for very long times dissipation dominates 
the solution. For times large compared with the time neces- 
sary for a sound wave to traverse the extent of the initial 
disturbance an extremely simple asymptotic solution is 
obtained. This depends on only the gross properties of the 
initial disturbance. An argument is given which shows that 
only the leading term in the Navier-Strokes asymptotic ex- 
pansion is accurate. (Author) 
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Lockheed Missiles and Space Co. Sunnyvale, Calif. 
INVISCID, NONADIABATIC FLOW ABOUT BLUNT BODIES. 
Technical rept, 

by K. H. Wilson and H, Hoshizaki. Jan 64, 54p 
LMSC6-90-64-1 


Unclassified report 
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example is also computed at M = 22 and an altitude of 

100,000 feet, in order to illustrate the behavior of the enthalpy 
distribution, and the behavior of the profiles of electron density 
in the wake in the two limiting cases of thermodynamic 
equilibrium and pure diffusion (zero recombination). 
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Republic Aviation Corp., Farmingdale, N. Y. 

RESEARCH INVESTIGATION OF HYDRAULIC PULSATION 

CONCEPTS, 

Quarterly progress rept. no. 5, 1 Mar-31 May 64 

by F, H, Pollard, 31 May 64, 25p RAC933 5, RD TR64 812 

Contract AF33 657 10622, Proj. 8128, Task 812807 
Unclassified report 


Descriptors: (*Hydraulic systems, Simulation), Hy- 
draulic models, Fluid dynamic properties, Analog 
computers, Diaphragms (Mechanical), Valves. 


The fundamental objective of this program is to establish 

the technical feasibility of the transmission of hydraulic 
power through the use of pulsating flow and/or pulsating 
pressure concepts. In this reporting period, the final portion 
of the component design program is presented, A method is 
shown for fluid volume control signalling, using a diaphragm- 
type transformer. A diaphragm-following sensor is used so 
that no physical connection to the diaphragm is necessary, 

In the area of analytical studies, a comparison has been made 
of the effects of a reciprocating cylinder-type source of 
pulsating energy versus the conversion of continuous flow 

to pulsating flow by means of an alternator valve, Also 
studied were the effects of system components on the 
dynamic response of the system. An analog computer set- 

up has been completed; data is being taken to supplement 

and confirm the data obtained from the miniaturized pulsating 
system, A study of the usability of a wave form of pressure 
pulsation indicated that it would be unsuitable for power 
transmission. (Author) 
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Sciences Lab., General Electric Co., Philadelphia, Pa. 
SHOCK TUNNEL EXPERIMENTAL TECHNIQUES FOR 
FORCE AND MOMENT AND SURFACE FLOW DIRECTION 
MEASUREMENTS, 
by W. R, Warren, E, M, Kaegi, and R, E, Geiger. Oct 60, 
llp GE Aerodynamics TM110 
Contract AF04 647 269, 

Unclassified report 


Descriptors: (*Shock tubes, Test methods), (*Test 
facilities, Shock tubes), Model tests, Force (Mechanics), 
Moments, Aerodynamic characteristics, Measurement. 


Two relatively new measurement techniques have been 

found to be useful in shock tunnel experimental studies. 
These techniques as they have been employed in the General 
Electric MSVD shock tunnel are described, A light-weight 
(cast Isofoam, generally from 1 to 5 grams in weight) model 
is suspended in the shock tunnel test section on thin (.5 - 1.5 
mils) nylon strands. The strands break at the beginning of 
the test flow, and the model flies freely under the influence 
of the aerodynamic forces it experiences. The second shock 
tunnel experimental technique involves the generation of oil 
streak patterns on the surface of bodies subjected to the test 
flow: Such data are useful in heat transfer studies and in 
developing an understanding of complex three dimensional 
flows, 
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OTS Price $1.00 


RAND Corp., Santa Monica, Calif. 
DECELERATION AND MASS CHANGE OF AN ABLATING 
BODY DURING HIGH-VELOCITY MOTION IN THE 
ATMOSPHERE, 2 
by Carl Gazley, Jr. Apr 64, 38p, P2900 

Unclassified report 


FLUID MECHANICS - Division 9 


Descriptors: (*Deceleration, Ablation), (*Ablation, 
Deceleration), (*Velocity, Motion), Fluid flow, Heat transfer, 
Thermodynamics, Drag, Atmosphere entry, Heat transfer 
coefficients, Hypersonic flight, Hypersonic flow, Super- 
aerodynamics, Spheres, Transport properties, Aerodynamic 
heating. 


The factors affecting the dynamics and mass loss of ablating 
bodies during high-velocity motion were examined, The 
classic meteor case, where the flow is assumed to be of the 
free-molecule type with constant heat-transfer and drag co- 
efficients, was reviewed and presented in terms of general 
dimensionless parameters which allow application to cases 
other than that of meteor atmospheric entry. An analytic 
solution is obtained for the specific variation of the heat- 
transfer coefficient corresponding to a sphere with laminar 
convective heating in hypersonic flight at a constant altitude. 
The increase of heat-transfer coefficient due to decreasing 
body size (thus effectively increasing the efficiency) can result 
in a complete loss of mass during the deceleration process. 
For both cases, the velocity variation during the major part 
of the mass loss differs only slightly from that for a body with 
an unchanging ballistic coefficient, This approximation is used 
to formulate the analytic solution of a case which corresponds 
to the laminar convective heating of a sphere in hypersonic 
re-entry - i.e., a large slow meteor or fireball. Due to the 
dominant effect of the decrease in heat-transfer coefficient 
with increasing fluid density, the rate of mass loss is reduced 
and the final mass is appreciable compared to the initial mass. 
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Institut fur Struktur der Materie, Marburg (West Germany). 
METHODS TO SOLVE THE EQUATIONS FOR FLUCTUATION 
PHENOMENA IN LOW DENSITY GAS, 

Final technical rept., 1 May 63-29 Feb 64 

by Gunther Ludwig. 29 Feb 64, 74p 

Contract DA91 591EUC2918 


Unclassified report 


Descriptors: (*Gases, Oscillation), (*Fluid mechanics, 
Gases), Statistical functions, Moments, Relaxation time, 
Partial differential equations, Iterative methods, Integral 
equations, 
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OTS Price $0.50 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio, 

THE LOCAL METHOD FOR DIRECT MEASUREMENT OF 
THE BOUNDARY-LAYER VELOCITY PROFILE OF A 
NONUNIFORMLY HEATED FLAT PLATE, 

by Z, F. Slezenko, 27 Apr 64, 12p 

FTD TT63 1053, TT 64 11662 


Unclassified report 


Unedited rough draft trans. of Inzhenerno-Fizicheskii 
Zhurnal (USSR) 1962, v. 5, no. 10, p, 47-52. 


Descriptors: (*Boundary layer, Flat plate models), 
(*Measuring devices (Electrical and Electronic), Design), 
Equations, Gas flow, Velocity, Curved profiles, Measurement, 
Fluid mechanics, USSR, : 


In this article are examined the theoretical principles of a 
measuring method, an equation for sensitivity of the 
measuring device, a method of calculating velocity from a 
nomogramm, the fundamentals of a local method for direct 
measuring of a velocity profile, and the principles of 
operating the experimental device. (Author) 
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10. FUELS AND COMBUSTION 


AD-600 002 Div. 10 
OTS Price $1.00 


Bureau of Mines, Pittsburgh, Pa. 
IGNITION CHARACTERISTICS OF FUELS AND LUBRICANTS, 
Summary rept., 1 Jan-31 Dec 63 
by Joseph M. Kuchta, Alphonse Bartkowiak, Ralph J. Cato, and 
Michael G, Zabetakis. Dec 63, 40p 
Contract AF33 657 63 376; Proj. 3048; Task 304801 
APL TDR64 25 
Unclassified report 


Report on Aviation Fuels 


Descriptors: (*Jet engine fuels, Ignition), (*Airplane engine 
oils, Ignition), Aviation fuels, Fuels, Temperature, Alkanes. 


Ignition temperatures of n-hexane, n-octane, n-decane, JP-6 
jet fuel and aircraft engine oil MIL-L-7808 (0-60-18) were 
determined in air using heated Pyrex cylinders of 0.314-inch 
to 1.38-inch diameter and Nichrome wires, rods, or tubes of 
0.016-inch to 0.75-inch diameter. The ignition temperature 
varied little with fuel-air ratio but increased as the size of the 
heat source was decreased. Expressions are given which define 
the variation of the hot surface ignition temperatures of these 
combustibles with the radius and the surface area of the heat 
source. The expressions are applicable to stagnant or low 
velocity flow conditions (<0.2 in/sec). In addition, the hot gas 
ignition temperatures of the combustible vapor-air mixtures 
were determined with 1/4, 3/8 and 1/2-inch diameter jets of 
hot air. These ignition temperatures also varied little with 
fuel-air ratio and increased as the: diameter of:the heat source 
was decreased. (Author) 


AD-600 232 
OTS Price $5.00 


Div. 10, 16 


Sharpley Labs., Inc., Fredericksburg, Va. 
ELEMENTARY HYDROCARBON MICROBIOLOGY. 
Final rept., 5 Feb 63-4 Mar 64 
by J. Miles Sharpley. Apr 64, 310p 
Contract AF33 657 10865, Proj. 3048, Task 304801 
ASD TDR63 752 
Unclassified report 


Descriptors: (*Microorganisms, Petroleum), (*Bacteria, 
Petroleum), (*Fungi, Petroleum), (*Jet engine fuels, Petro- 
leum), Hydrocarbons, Microbiology, Degradation, Corrosion, 
Handbooks, Germicides, Fungicides, Determination. 


The handbook describes practical and theoretical aspects of 
hydrocarbon microbiology with specific emphasis on jet fuels. 
Areas covered include general microbiology, identification of 
microorganisms found in hydrocarbon systems, nutritional 
studies, microbial detection techniques, corrosion detection, 
investigation of biocides, physical protection systems, and 
current research efforts. 


AD-600 280 
OTS Price $0.50 


Div. 10,4 


Rocket Power, Inc., Pasadena, Calif. 
STUDY OF ROCKET ENGINE EXHAUST PRODUCTS, 
Quarterly rept. no. 11, 1 Dec 63-29 Feb 64 
by M. A. Greenbaum, R. E, Yates, J. A. Blaur, M. Arshadi, 
and H. C. Ko. 29 Feb 64, 16p RPI P QR7414 11 
Contract AF04 611 7414 
Unclassified report 


Descriptors: (*Rocket propellants, Combustion products), 
(*Exhaust gases, Thermodynamics), Boron compounds, 
Aluminum compounds, Fluorides, Beryllium compounds, 
Oxides, Magnesium compounds, Chlorides, Heat of formation, 
Entropy, Dissociation, Solid rocket propellants, Hybrid 
rocket propellants. 


FUELS AND COMBUSTION - Division 10 


The study of the reaction: BF3(g) + 2B(s) = 3BF(g) was 
completed, The second and third law values for Delta H sub 
F298 for BF(g), in excellent agreement, are respectively 
29.0 + 2.6 and -28.6 + 0.5 kcal/mole. The entropy, 

S sub 298, obtained from this study is 47.6 + 1.9 cal/deg/mole, 
which compares with the theoretical value of 47.9 cal/deg/- 
mole. Studies of the BeO(s)-H20(g) reaction and AlF3(g)- 
Al(1) reaction are continuing and are near completion, In- 
vestigation of the MgC12(g)-Al(1) reaction has commenced 
and apparatus for the study of the dissociation energy of F2(g) 
is under construction. (Author) 


AD-600 523 
OTS Price $1.09 


Div. 10, 27 


Foveiga Tech. Div., Air Force Systems Toma, 
Wright-Patterson AFB, Ohio. 

PRINCIPLES OF PROPELLANT APPLICATION IN 
LIQUID-PROPELLANT ROCKETS, 

by N. N. Bobrov and P, I, Voropay. 26 Mar 64, 40p 
FTD TT63 1063; TT 64 11709 


Unclassified report 


Unedited rough draft trans. of mono. Primenenie Topliva i 
Smezochnykh Materialov, GOSTOP, 1962, chap. 5, p. 172-199. 


Descriptors: (*Rocket propellants, Reviews), (*Liquid rocket 
propellants, Reviews), Rocket motors (Liquid propellant), 
Cooling, Combustion chambers, Combustion, Monopropellants, 
Bipropellants, Liquid rocket oxidizers, Petroleum, USSR. 


Topics include: arrangement and operation of liquid rockets; 
cooling; methods of feeding propellants to the combustion 
chamber; formation of propellant mixture and propellant 
combustion; heat of combustion and gasification of liquid 
propellants; liquid propellants; effects of fuel and oxidant 
properties on propellant quality; promising energy sources 
for rocket eagines. 


AD-600 603 
OTS Price $1.25 


Div. 10, 22, 30 


Institute of Research, Lehigh Univ., Bethlehem, Pa. 
THE MECHANISM OF EXPLOSION INITIATIONS IN THE 
STANDARD IMPACT SENSITIVITY TESTER, 

Final rept., Mar 63-29 Feb 64 

by Morton P, Moyle and A. J, Fedor. Mar 64, 44p 
Contract AF04 611 9063, Proj. 3148, Task 314803 

RPL TDR64 61 


Unclassified report 


Descriptors: (*Test equipment, Drop testing), (Explosives 
initiators, Liquid rocket propellants), (*Liquid rocket 
propellants, Sensitivity), Test methods, Alkanes, Nitrates, 
Explosions, Hazards, Gases, Reaction kinetics. 


Experimental impact sensitivity data have been obtained for 
normal propyl nitrate as the condensed phase with gas bodies 
consisting of the single component systems - Argon, Helium, 
Nitrogen, Freon-12; binary systems - (Helium-Oxygen), 
(Nitrogen-Oxygen), (Freon-12 - Oxygen); and the ternary 
system ~ (Freon-12/He - Oxygen). The experimental program 
has separated (for the first time) the effects of heat capabity 
ratio, thermal conductivity, and chemical reactivity of the gas 
body on the impact sensitivity. Based upon a theoretical model 
of initiation proposed, the impact sensitivity of n-propyl nitrate 
has been correlated with the thermal diffusivity of the 
entrapped gas body. The correlation correctly predicts that 
Argon, Nitrogen, and Freon-12 gas bodies require energies 
above 92 Kg-cm for initiation to occur. The effect of chemical 
reactivity of the gas body is also accounted for. (Author) 
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12. GUIDED MISSILES 


AD-600 083 Div. 12 
OTS Price $1.00 


Aerospace Corp., Los Angeles, Calif. 

QUARTERLY BIBLIOGRAPHY OF REPORTS PREPARED 
UNDER CONTRACT NO, AF 04(695)-269. 

Quarterly bibliographic rept. no. 3, 1 Jan-31 Mar 64. 
comp. by S. T. Keasbey. 20 Apr 64, 34p 

CSR269 9990QBR3 

Contract AF04 695 269 


Unclassified report 


Descriptors: (*Bibliographies, Spacecraft), (*Space flight, 
Bibliographies), (*Bibliographies, Guided missiles), Reports, 
Launch vehicles (Aerospace). 


Reports listed in the bibliography are sectionalized in four 
categories. Reports grouped in each sectional category are 
listed in numerical order by job order number and by series. 
To facilitate use of these sequential listings, a Job Order Index, 
identifying job order numbers with major subject areas, is in- 
cluded in this section. 


AD-600 091 
OTS Price $6.00 


Div. 12, 30 


Air Force Missile Test Center, Patrick AFB, Fla. 

JOINT AFMTC/RANGE USER DATA CONFERENCE (5th). 
A Compilation of Papers Presented. 

ed. by Marvin J. Woodring. 15 Apr 64, 500p 

AFMTC TDR64 5 


Unclassified report 


Descriptors: (*Data processing systems, Guided missiles), 
(*Guided missile tracking systems, Data processing systems), 
(*Guided missile trajectories, Measurement), Inertial 
guidance, Instrumentation, Guided missile ranges, Atmos~ 
pheric refraction, Computers, Radar pulses, Geodesics, 
Computers, Errors, Symposia, 


The report contains all papers presented at the Fifth Joint 
AFMTC/Range User Data Conference. The following subjects 
are discussed: AMR accuracy problems, global range concept, 
specification of tracking needs, test designs to evaluate inertial 
guidance systems, orbit determination, comparisons between 
inertial guidance systems data and external tracking systems 
data, AMR geodetics, pulse radar evaluation, range instrumen- 
tation ships, Missile Impact Locating System (MILS), Missile 
Trajectory Measurement System (MISTRAM), optical and 
electronic signature data, AMR atmospheric refraction prob- 
lems, and new AMR computer systems. (Author) 


AD-600 100 
OTS Price $1.00 


Div. 12, 2 


Naval Ordnance Lab., White Oak, Md.. 
HASP, INSTRUMENTED, STATUS REPORT AND RECOM- 
MENDATION FOR TERMINATION OF DEVELOPMENT OF 
THE HEAD, 1.625-INCH ROCKET MK 2 MOD 2. 
by M. J. Parker. 17 Feb 64, 37p 
NOL TR64 17 

Unclassified report 


Descriptors: (*Sounding rockets, Flight testing), 
(*Rocket heads, Flight testing), (*Radiosondes, Flight 
testing), Projectiles, Meteorological instruments, 
Environmental tests, High altitude, Pressure switches, 
Design, Atmospheric sounding, Atmospheric temperature, 
Barometric pressure, Wind. 


The report contains, with the exception of drawings and speci- 
fications, the supporting technical documentation which sub- 
stantiated the status report and recommendation for termina- 
tion of development of the instrumented High Altitude Sounding 
Projectile (HASP) for determining atmospheric pressure, 
temperature and wind velocity up to 150,000-foot altitude. 


GUIDED MISSILES - Division 12 


The Mk 32 Mod 0 rocket motor, developed by the Bureau of 
Naval Weapons (RMMP), was the propulsion unit. Launching 
was from the LOKI tube launcher. (Author) 


AD-600 417 Div. 12, 
OTS Price $0.75 


Martin Marietta Corp., Denver, Colo. 
624A PANEL FLUTTER ANALYSIS, 
May 64, 27p 

Contract AF04 695 150, 

SSD CR64 87 


Unclassified report 


Descriptors: (*Guided missiles, Panels (Structural)), 
(*Flutter, Analysis), Aeroelasticity, Aerodynamic loading, 
Flight testing, Wind tunnels, Graphics. 


The panels of the Titan III liquid core were analyzed for 
flutter using the flutter criteria developed from Titan II 
flights. Because of the inherent conservatism build into this 
flutter criteria, a tolerance of 8% was applied to the criteria. 
Using this tolerance, no panels were found which did not meet 
the criteria. The conservatism of the flutter criteria is based 
on the fact that it is essentially a no-damage rather than a 
flutter criteria based on successful flights of Titan II. 
Additional conservatism can be attributed to the use of the 
maximum envelope of dynamic pressure, the neglecting of the 
stabilizing effect of the differential pressure across the skin, 
and to the relatively short exposure time during flight through 
the critical flutter regime. Wind tunnel flutter tests of similar 
panels have also shown that should flutter occur, it is of a mild 
variety, resulting in no damage to the panel. (Author) 


AD-600 418 Div. 12 | 
OTS Price $0.50 


Martin Marietta Corp., Denver, Colo. 

ACOUSTIC AND RANDOM VIBRATION FATIGUE REPORT 
by J. Newgent. May 64, 5p 

Contract AF04 695 150 

SSD CR64 95 


Unclassified report 


Descriptors: (*Sonic fatigue, Panels (Structural)), 
(*Acoustics, Fatigue (Mechanics)), Guided missiles, 
Structural parts, Vibrations, Failure (Mechanics), Tests. 


A discussion is presented showing the tests which led to the 
procedures for design of structural skin panels to withstand 
the Titan III acoustic environment. The Titan III panels are 
similar in size and thickness to panels used on Titan I and 
Titan Il, These panels were subjected to higher acoustic levels 
on the Titan I and Titan II acoustic test program than they will 
experience on Titan III flights. Therefore, Titan III panels are 


considered structurally adequate for acoustic environment. 
(Author) 


AD-600 426 Div. 12, 22, 31 

OTS Price $0.75 

Naval Weapons Lab., Dahlgren, Va. 

MISSILE LAUNCHING ZONE FOR FRENCH SHIP E, E, 
DU CHAYLA, 

by D, A, Jones, III and E, C, Heflin. 6 May 64, 29p 
NWL 1916 NAVWEPS 8338 


Unclassified report 


Descriptors: (*Guided missile launchers, Naval vessels 
(Combatant)), (*Fire control systems, Naval vessels (Com- 
batant)), ("Naval vessels (Combatant), Guided missile 
launchers), (*Launching sites, Naval vessels (Combatant), 
Site selection, Positioning devices (Machinery), 

missile safety, Graphics, Ordnance. 
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AD-600 626 
OTS Price $13.50 


Div. 12, 14, 15 


Space Sciences Lab., General Electric Co., Philadelphia, Pa. 
RE-RADIATIVE STRUCTURES INVESTIGATION. 
by H. Morgan. Feb 64, 197p R61SD35 
Contract AF04 647 269 
Unclassified report 


Descriptors: (*Re-entry vehicles, Materials), (*Heat shields, 
Materials), (*Refractory Materials, Re-entry vehicles), Re- 
fractory metal alloys, Refractory coatings, Thermal insula- 
tion, Boost-glide vehicles, Structures, Manufacturing meth- 
ods, Welding, Material forming, Strain gages, Composite 
materials, Graphite, Carbides, Oxides, Calcium compounds, 
Zirconium compounds. 


There are four major subjects in the report: (1) Thermal 

and structural considerations, (2) Manufacturing evaluation, 

(3) Representative structure test program, and (4) Leading edge 
materials. The first describes tests of various coatings and 
associated heating effects for Rene’41. It includes static and 
dynamic strength tests for René 41, Udimet 500, and Hastelloy 
R235, and a study of coated joints. Welding and forming meth- 
ods are discussed next for René 41 and columbium alloy FS82. 
This data was used in the design and fabrication of a represent- 
ative structural component which was tested and analyzed as 
discussed under item 3. The fourth subject deals with the 
screening of several materials which are promising for use in 
leading edges and nose caps. In addition, there is a small sec- 
tion describing strain gage operation at 1500 F, and a section 
dealing with material properties of many materials. (Author) 


AD-600 634 
OTS Price $1.60 


Div. 12, 4, 7 


Space Sciences Lab., General Electric Co., Philadelphia, Pa. 
WEAPON SYSTEM 107A-1. MARK 3 ADVANCED 
RE-ENTRY VEHICLE PROGRAM, CHEMICAL ENERGY 
SOURCES, 
Final summary rept. Subtask I-2, 
comp. by C. D. Hawn. 15 Nov 61, 15p R60SD66 1 2 
Contract AF04 647 269 
Unclassified report 


Descriptors: (*Re-entry vehicles, Power supplies), (*Fuel 
cells, Re-entry vehicles), Energy conversion, Batteries and 
components, Ion exchange, Silver compounds, Oxides, Zinc, 
Weapon systems, Guided missiles, Space environmental 
conditions, Weightlessness, Seals (Stoppers). 


The feasibility and practicability of operating an ion-exchange 
fuel cell in a zero-gravity environment for a short period was 
successfully demonstrated by re-entry vehicle flight 423. In 
a 25-minute flight, the zero-g environment had no effect on the 
electrical performance of the fuel-cell design flown. The 
battery delivered 150 milliamperes at 6.0 volts, which was 
almost the predicted output. Test results indicate that, 
within certain limitations, the sealing of a silver oxide - zinc 
cell is feasible. For certain missile applications, namely 
where low or medium discharge rate and a limited (5 cycles 
maximum) cycle life is required, a sealed silver oxide - zinc 
preenicar be developed to reliably meet the requirements. 
thor’ 


AD-600 635 Div. 12 
OTS Price $1.60 


Space Sciences Lab., General Electric Co., Philadelphia, Pa. 
WEAPON SYSTEM 107A-1. MARK 3 ADVANCED RE-ENTRY 
VEHICLE PROGRAM, SOLAR PHOTON ENERGY SOURCES. 
Final summary. rept. Subtask I-4 
comp. by C. D, Hawn, 15 Nov 61, 12p R60SD66 14 
Contract AF04 647 269 

Unclassified report 


Descriptors: (*Weapon systems, Systems engineering), 
(*Re-entry vehicles, Systems engineering), (*Solar cells, 
Re-entry vehicles), Solar radiation, Storage batteries, 
Energy conversion, Effectiveness, Power supplies, Space- 
craft, Analysis. 


GUIDED MISSILES - Division 12 


Preliminary test results indicate that cells available in late 
1959, together with batteries, will satisfy the known require- 
ments for an earth satellite power supply in the time period 
1959-1960. Modules in various series-parallel circuit com- 
binations were tested in conjunction with different energy 
storage methods. Cells with a 9-percent efficiency were 
fabricated into systems having a capability of 9 to 10 watts per 
pound in an oriented system. The power-to-weight ratio is 
exclusive of energy storage. A matrix of cells was assembled 
on an aluminum honeycomb panel and a preliminary evaluation 
was made. Some of the cells were covered with optically 
coated glass slides and preliminary evaluation was made of the 
bonding and coating. Many of the tests were not completed 
because this program was reduced in scope early in 1960 as a 
result of funding limitations on the advanced re-entry vehicle 
programs, (Author) 


AD-600 636 Div. 12 
OTS Price $1.60 


Space Sciences Lab., General Electric Co., Philadelphia, Pa. 
WEAPON SYSTEM 107A-1. MARK 3 ADVANCED RE- 
ENTRY VEHICLE PROGRAM, SOLAR THERMAL ENERGY 
Final summary rept. Subtask I-5 
comp, by C, D. Hawn. 15 Nov 61, 16p R60SD66 15 
Contract AF04 647 269 

Unclassified report 


Descriptors: (*Weapon systems, Systems engineering), 
(*Re-entry vehicles, Systems engineering), (*Thermionic 
converters, Design), Solar radiation, Energy conversion, 
Power supplies, Electric power production, Spacecraft, 
Effectiveness, Analysis. 


The following results and conclusions were obtained from 

this study: Vacuum thermionic converters were developed that 
yielded 1.15 watts per square centimeter for an electrode 
spacing of 0.0002 inch at 1100C, Operating life of 30 hours was 
obtained at an output of 0.35 watt per square centimeter. Thus, 
the program accomplished a large part of the objective to 
improve thermionic converter performance. Further improve- 
ments are still needed in operating life and here the major 
problem is one of materials. An analytical investigation of a 
solar thermionic power system resulted in a preliminary con- 
ceptual design. Optical and thermal analyses were made, and 
these provided design optimization data for a solar power 
system. A preliminary solar thermionic test system was 
operated during the study. The maximum power level obtained 
was 0.56 watt at 1.4 amperes. Maximum open-circuit voltage 
was 0.983 volt. A control network in this experimental system 
was improved to provide a capability for maintaining an 
accuracy of 0.1 degree after the collecter had been locked on 
the sun. Temperatures taken in an artificial blackbody 
absorber operating in air during this test indicate good agree- 
ment with the analytical study. (Author) 


AD-600 637 
OTS Price $1.60 


Div. 12, 19, 22 


Space Sciences Lab., General Electric Co., Philadelphia, Pa. 
WEAPON SYSTEM 107A-1. MARK 3 ADVANCED RE-ENTRY 
VEHICLE PROGRAM, STAR TRACKER, 
Final summary rept. Subtask II-2 
comp. by C, D, Hawn. 15 Nov 61, 15p R60SD66 2 2 
Contract AF04 647 269 

Unclassified report 


Descriptors: (*Weapon systems, Systems engineering), 
(*Re-entry vehicles, Control systems), (*Star trackers, 
Feasibility studies), Spacecraft, Celestial guidance, 
Navigation, 


The data resulting from this program demonstrated that: A 
star tracker meeting the design specifications could be built 
with size, weight, and power consumption capabilities that 
would be compatible with space vehicle requirements as of 
mid-1960. The critical subsystems are as follows: (a) Optical: 
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the tube containing the liquid metal. Current flowing in phase 
quadrature with the magnetic field through the liquid metal 
created a force on the liquid and caused it to flow around the 
tube. This action generated the momentum required to rotate 
the space vehicle. One of the major problems of this fluid fly- 
wheel concept was the feasibility of designing a lightweight 
liquid-metal pump with the pumping capacity required for the 
attitude control system. Two approaches were followed simul- 
taneously under this subtask: (a) Design, construction, and 
test of pumps and liquid flywheel systems. (b) Digital com- 
puter study of the parameters affecting liquid flywheel designs 
and operation, based on overall system weights of various 
designs. Theoretical investigations also were made of the 
power supply characteristics and requirements for such a 
device. (Autioc; 


AD-600 716 
OTS Price $11.00 


Div. 12, 7 


Wyle Labs., Inc., El Segundo, Calif. 

PRODUCTION ACCEPTANCE TESTING OF CABLE SPLICE 
CASES FOR MINUTEMAN INTERSITE COMMUNICATIONS 
SYSTEMS WINGS II AND Ill, MANUFACTURED BY CHAN- 
NELL SPLICING MACHINE COMPANY, INC. 

Test rept. 29 Aug 62 - 6 Jun 63. 

May 64, 150p Wyle Test14720 

Contract AF04 694 287 

BSD TDR63 217 


Unclassified report 


Descriptors: (*Protective coverings, Electric connectors), 
(*Electric connectors, Protective coverings), (*Intercommu- 
nication systems, Launching sites), (*Test methods, Military 
requirement), Electrical equipment, Performance (Engineer- 
ing), Environmental tests, Experimental data, Guided missile 
launchers, Quality control, Electric cables. 


The purpose of this production test program was 


acceptance 
to verify manufacturing techniques and to determine the suita- 
bility of the splice cases tested for use in ground burial in- 
stallations for minuteman intersite communciations systems. 
The cable splice cases referred to herein were designed and 


manufactured by Channell Splicing Machine Company, Glendora, 
California. The test specimens were subjected to several en- 
vironmental and operational conditions simulating ground bur- 
ial installation. A description of the test specimens and the 
pred ae which was conducted is included in this report. 
Author) ;, 


GUIDED MISSILES - Division 12 


AD-600 719 Div. 12, 1 
OTS Price $1.00 ¢ 


ace Corp., (Los Angeles}, Calif. 
ELECTRONICS PROGRAM. SATELLITE ATTITUDE SYS- 
TEM EXPERIMENTS, 
Semi-annual technical rept., 1 Jul-31 Dec 63. 
by D. J. Griep. 15 May 64, 35p TDR269 4250 32 2 
Contract AF04 695 269 
SSD TDR64 86 

Unclassified report 


Descriptors: (*Satellite attitude, control systems), (*Pneu- 
matic systems, Spacecraft), (*Attitude control systems, 
Pneumatic systems), Simulators, Jets, Mercury, Flywheels, 
Horizon scanners, Noise, Analysis. 


the period 1 January 1963 through 30 June 
1963 has been achieved primarily in the determination of the 
pulsed performance of low thrust, cold gas, mass expulsion 
systems. The results obtained from these experiments re- 
quired the revision of the analytical model describing the 
pulsed performance of cold gas pneumatic systems. A 
satellite attitude control system utilizing a mercury fluid fly- 
wheel is currently being mechanized on the single axis vehicle 
simulator. A digital logic controller was evaluated using the 
Single axis vehicle simulator. A G. E. Mod II horizon sensor 
noise evaluation has been performed. The power spectral den- 
sity of the sensor noise was obtained. (Author) 
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INSTALLATIONS AND CONSTRUCTION - Divisxon 13 


knowledge pertaining to waves and current action, salinity and 
temperature variations, bottom topography, marine organisms, 
chemical and physical properties of sea water, etc. In order to 
treat all of this data, it was convenient to first locate and dis- 
tinguish the oceans and then describe the ocean bottom and 
ocean contents before finally describing the dynamic factors 
acting on the oceans. (Author) 


AD-600 356 
OTS Price $0.75 


Div. 13, 14, 30 


Naval Civil Engineering Lab., Port Hueneme, Calif, 

STATIC AND DYNAMIC SHEAR STRENGTH OF DRY SAND, . 
Technical Note 

by R. L. Lytton and C, R. White. Apr 64, 22p 

Proj. Y F008 08 03 402 and DASA 13 018 

NCEL N585 


Unclassified report 


Descriptors: (*Sand, Mechanical properties), (*Loading 
(Mechanics), Sand), Soil Mechanics, Mechanical properties, 
Internal friction, Shear stresses, Tests, Statics, 
Dynamics, 


The tests reported here were made to determine the 

strength properties of a specific sand used in large quantities 
for dynamic soil-structure interaction experiments and 
dynamic bearing capacity experiments at NCEL. Another 
purpose was to disclose the effect of loading rate on the shear 
strength of dry sand. Results were found to be similar to those 
obtained by other researchers, i.e. loading rate has little 


effect upon the shear strength of dry sand. Cohesion of the 
sand was zero. Static angle of friction was 44.0 degrees and 
dynamic angle of friction was 43.1 degrees. Auxiliary tests 
revealed the effects on dynamic angle of friction of small 
amounts of absorbed moisture, grain size segregation, and 
grain shape. (Author) 
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Div. 13, 14 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
FIELD EVALUATION OF EXTERIOR CONCRETE AND 
MASONRY PAI? TS, 

Technical note 

by A, P. deMarco and C, V. Brouillette. 28 Feb 64, 19p 
Proj. Y FO15 06 902 

NC&L N480 


Unclassified report 


Descriptors: (*Plastic paints, Environmental tests), 
(*Concrete, Salt spray tests), Buildings, Protective 
treatments, Solar radiation, Weatherproofing, Wear 
resistance, Rainfall, Absorption. 


A large-scale field application to evaluate four currently 
specified exterior concrete and masonry paints has been 
undertaken. The paints were applied on the ocean side 

of a large concrete building in such a way that each paint 
received the same set of slightly varying exposure condi- 
tions. Since the ocean side of the test location faces di- 
rectly south, the paints under evaluation are subjected to 
natural weathering under the influence of solar radiation 
and salt spray. Present findings indicate that one of the 
four paints, a cement-water paint, has an undesirable 
water absorbing characteristic under exposure to continuous 
rainfall. (Author) 
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Div. 13, 14 


Naval Civil Engineering Lab., Port Hueneme, Calif, 
LAYERED PAVEMENT INVESTIGATIONS, TEST 
PROCEDURE, 
by J, Nielsen. Mar 63, 23p 
Task Y F015 15 02 119 
NCEL N579 

Unclassified report 


77 


Descriptors: (*Test equipment, Test methods), (*Pave- 
ments, Design), Materials, Simulation, Operation, Labor, 


Industrial equipment, Road-building equipment, Landing 
fields, Quality control, Tests, 


The NCEL mechanical subgrade is a device which simu- 
lates the action of a natural subgrade, This apparatus is in- 
tended for use in evaluating materials for airfield pavement 
construction, The adoption of a test procedure is a prelimi- 
nary step in the evaluation of all types of airfield pavement 
materials using the mechanical subgrade and the concepts of 
the layered pavement design method. (Author) 
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OTS Price $1.50 


Div. 13 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
MODIFIED T-5 BARRACKS CONTROLLED CLIMATIC 
HEATING STUDIES, 

Technical rept. 

by C, R, Hoffman, 12 May 64, 56p 

Task Y F015 11 01 149 

NCEL R286 


Unclassified report 


Descriptors: (*Protective shelters, Polar regions), (*Heat- 
ing plants, Protective shelters), (*Polar regions, Heating 
plants), *Air conditioning equipment, Military personnel, 
Cooling and ventilationing equipment, Military installations, 


In an effort to improve personnel comfort, heat-loss studies 

of the Modified T-5 Barracks, developed for polar use, were 
conducted and two experimental heating systems were designed, 
fabricated, and tested, One, is a hot-air floor plenum heating 
System providing both radiant and convection heating. The 
other is a complete air-conditioning system incorporating 
heating, humidification, and fresh-air ventilation, This system 
was designed for a packaged temporary polar camp developed. 
This report presents the results of the heat-loss study and the 
evaluation of the two heating systems. (Author) 
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Naval Civil Engineering Lab., Port Hueneme, Calif. 
SNOW MOVEMENT LITERATURE REVIEW. 

by Nancy S, Stehle. 28 May 64, 21p 

Task Y FO15 11 01 025 

NCEL N594 


Unclassified report 


Descriptors: (*Polar regions, Snow), (*Snow, Drift), 
Reviews. 


Polar areas are plagued with drifting snow, with resulting 
problems in logistics and maintenance. A literature search 
on present knowledge of drift and drift control shows that 
laboratory tests on the physics of snow movement should be 
conducted using snow and material simulating snow for scale 
model studies. These tests then would further knowledge of 
drifting snow more quickly than can be obtained by field 
observation alone. However, the laboratory studies must be 
coupled with field tests in order to establish their validity. 
(Author) 
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OTS Price $0.50 


Div. 13 


Boeing Co., Seattle, Wash. 
SPECIAL TEST EVALUATION REPORTS - STP III: 
AMERICAN AIR FILTER ECP 90 INVESTIGATION ST-101. 
Test rept. 
by J. Vincent. {i964, 11p T2-3209 13 
Contract AF04 694 422 

Unclassified report 


Descriptors: (*Compressors, Performance (Engineering)), 
(*Gas filters, Air), Failure (Mechanics), Noise, Tests, 
(Control systems, Reports, Valves. 
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MATERIALS (NON-METALLIC) - Division 14 


14. MATERIALS (NON-METALLIC) 


AD-600 030 Div. 14, 10, 17 
OTS Price $0.50 


Coating and Chemical Lab., Aberdeen Proving Ground, Md. 
THE FIELD EVALUATION OF AN EXPERIMENTAL AIR 
DRY FUEL RESISTANT COATING, 
Interim rept. no. 1 
by Virgil O, Hatch.:6 Mar 64, 16p 
Proj. 1H024401A110-05 
CCL 160 
Unclassified report 


Descriptors: (*Plastic coatings, Environmental tests), 
(*Acrylonitrile polymers, Plastic coatings), (*Butadienes, 
Polymers), (*Fuel tanks, Corrosion inhibition), Coatings, 
Phenolic plastics, Elastomers, Fuel trucks. 


The object of the investigation is to field evaluate an experi- 
mental air dry fuel resistant coating based on phenolic modi- 
fied butadiene-acrylontrile copolymer. The coating was ap- 
plied to the interior of eight, 1200 gallon, 6 x 6, 2 1/2 ton, 
fuel transporters and examined every three months for 
periods up to 21 months. There was no evidence of cracking, 
peeling or sluffing of the coating when exposed to various 
fuels. Small corrosion spots, due to improper cleaning prior 
to coating, were easily cleaned and brush coated. These 
retouched areas have given excellent service to date. The 
coating was also applied to the interior of a series of 30 
gallon and 5 gallon containers by spray and slush respectively. 
The containers were filled with various fuel-water mixtures 
and placed on exterior exposure. Visual inspection after 

12 months showed the coating to be in excellent condition. 
(Author) 


AD-600 033 Div. 14, 17 
OTS Price $0.75 


Feltman Research Labs., Picatinny Arsenal, 
Dover, N. J. 
EFFECT OF SURFACE PREPARATION AND ELEVATED 
TEMPERATURE STORAGE ON ADHESIVE BONDS TO 
ALUMINUM. 
by Raymond F. Wegman. May 64, 26p 
Proj. 1H 02 4401A110 
-PA TM1255 
Unclassified report 


Descriptors: (*Aluminum, Bonding), (*Adhesives, 
Strength), (*Epoxy plastics, Adhesives), Surfaces, 
Preparation, Bonds, Tensile properties, Phenolic plastics, 
Storage, Aging (Materials), Polyamide plastics. 


Two room-temperature-curing epoxy-type adhesives were 
used to bond aluminum to aluminum. Two chemical methods 
of treating aluminum were used. The effects of variations in 
test temperature, MIL-STD-304 conditioning, and elevated 
and room temperature storage for 1 year were evaluated. In 
all of the cases investigated, elevated temperature storage had 
no detrimental effect after one year. However, there was in 
all cases a decrease in tensile strength during the initial 
stages of heat storage and no substantial increase was 
noticed until after 6 months. The choice of surface treat- 
ment, which is dependent upon the adhesive selected, can 
result in a difference in bond strengths. In the case of the 
novolac-based epoxy, there was a substantial difference be- 
tween the tensile strengths obtained using the two treatment 
methods. The liquid hydrochloric acid treatment was 
superior to the commercial paste treatment. In the case of 
the polyamide-epoxy, the results obtained were substantially 
the same regardless of the method selected. (Author) 


AD~600 067 Div. 14, 4 
OTS Price $1.00 


Union Carbide Plastics Co., Bound Brook, N. J. 
RESEARCH ON IMPROVED EPOXY RESINS, 
Quarterly progress rept. no. 4 
by W. P, Mulvaney, R. F. Sellers, and S,G. Smith. 1 May 64, 
31p ; 
Contract Nonr4172 00 
Unclassified report 


Descriptors: (*Epoxy plastics, Physical properties), 
(*Epoxides, Molecular structure), Cyclopentanes, Ethers, 
Molecular isomerism, Cyclopentenes, Phenols, Polycyclic 
compounds, Casting, Tensile properties, Compressive 
properties, Thermal properties, Filiment wound construction, 
Binders. 


The purpose of the program is to define the correlation of novel 
polyepoxide molecular configurations with the physical proper- 
ties of cast resins as the initial step in providing significant 
improvements in filament reinforced plastics for deep sub- 
mergence structures. A discussion of the relationship of 
physical properties to molecular configuration and to the 
relative purity of representative sample resins is presented 

as interpreted from cast resin data. Progress is described 

on the continued evaluation of various novel epoxy molecular 
structures and modificatons thereto. (Author) 


AD-600 121 Div. 14,4 
OTS Price $1.00 


Naugatuck Chemical Div., United States Rubber Co., Conn. 
SYNTHESIS OF REGULATED STRUCTURE POLY- 
PHENYLETHER-SILOXANE BLOCK COPOLYMERS, 
Terminal rept., 1 Jul 61-15 Jan 64 
by Robert MacFarlane, Jr. and Eugene S. Yankura. Mar 64, 
34p 
Contract DA19 0200RD5507 

Unclassified report 


Descriptors: (*Heat resistant plastics, Silanes), 
(*Elastomers, Silanes), (*Silicone plastics, Synthesis 
(Chemistry)), Diphenyl, Ethers, Alcohols, Copolymerization, 
Condensation reactions, Hydrolysis, Dehydration. 


In an attempt to prepare elastomers stable at high tempera- 
tures, polymers with molecular weights estimated to be as 
high as 100,000 were formed by condensation of p,p'-di- 
hydroxydiphenylether with diphenylsilanes. Thermal 
gravimetric analyses for some of these polymers are reported, 
and their thermal stability and elastomeric properties are 
discussed. The preparation of dihydroxy derivatives of di- 

and poly- phenyl ethers by alkaline hydrolysis and by inter- 
molecular dehydration is also described. (Author) 


AD-600 175 Div. 14, 1, 26 
OTS Price $1.00 


Snell (Foster D.) Inc., New York. 

RAIN REPELLENT, 

Interim rept. no. 1, 15 Jan - 15 Apr 64 

by W. Miglas, E. McDonnell and J, Mitchell Fain. 22 Apr 64, 
33p 

Contract NOw64 0231c, continuation of Contract NO w62 0557¢ 


Unclassified report 


Descriptors: (*Moistureproofing, Films), (*Antirain agents, 
Manufacturing methods), Silicone plastics, Titanium, Copoly- 
merization, Surface-active substances, Zirconium, Chemical 
reactions, Silanes, Windshields, Aircraft. 


A reaction mechanism is provided for formation and utilization 
of silicone-titanium copolymer H, The use of heated air on 
the rain spray apparatus did not result in increased durability 
of formulations containing silicone-titanium copolymer H, A 
new rain spray apparatus is under construction which is de- 
signed to deliver a more uniform rain spray and allow the use 
of larger test panels. In the preparation of silicone-zirconium 
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MATERIALS (NON-METALLIC) - Division 14 


Descriptors: (*Refractory materials, Thermal radiation), 
(*Transparent panels, Heat transfer), Aluminum compounds, 
Oxides, Absorption, Thermal conductivity, Solids, Emissivity, 
Single crystals, High temperature research, Microstructure, 
Diffusion, Wave transmission, Crystal lattices, Scattering, 
Perturbation theory, Numerical analysis, Equations, 
Integration. 


Thermal radiation from refractory oxide materials is a 
volume, rather than a surface, phenomenon. General equations 
describing em‘ssivity, transmissivity, and reflectivity for 
scattering and absorbing systems have bsen derived in a form 
that allows determination of the necessary material constants 
and calculation of emissivity under isothermal and non- 
isothermal conditions. Methods of evaluating coniltions under 
which these equations are applicable have been derived, and a 
simple expression developed for radiant energy transfer when 
conduction in the solid is negligible relative to the radiant 
energy transfer in the solid. Experimental apparatus has been 
developed and measurements of the isothermal emissivity of 
several refractory oxides and the transmissivity of single 
crystals have been made over the wavelength range 1-15 
microns at temperatures up to 1350 C. Emissivity was found 
to depend strongly on composition, microstructure and wave- 
length. Different grades of alumina ceramics range from about 
0.2 to above 0.9 in the near infrared. Diffuse transmissivity 
measurements provided experimental values from which scat- 
tering was calculated for each sample. Large scattering 
values were obtained, however, emissivities calculated from 
these measurements agreed wll with experimentally measured 
data. Results show that the normal emissivity in these systems 
is substantially larger than the hemispherical emissivity in con- 
trast to opagie solids where they are nearly the same. (Author) 


aD-600 397 Div. 14 
OTS Price $0.50 


Clapp (William F.) Labs., Inc., Duxbury, Mass. 
THAMES CELPLY PANELS, 
Final rept. 
4 Mar 64, 5p WFCL12813 
Contract NObs90044 
Unclassified report 


Descriptors: (*Plywood, Protective treatments), 
(*Antifouling coatings, Liquid immersion tests), Protective 
treatments, Impregnation, Marine borers, Liquid immersion 
tests, Sea water, Life expectancy, Preservation. 


The results of sea water immersion tests indicate that: 

The Celcure-treated mahogany plywood known as Thames~ 
Celply was sufficiently resistant to marine borer attack to 
merit further consideration for marine use, but the length of 
this test, 36 months, was not enough to conclusively predict 
an extended life for this product. Formula 105 AF paint, both 
alone and applied over Formula 117 pretreatment, is 
compatible with this product and shows a good service life of 
at least 36 months. Formula 121 AF paint is compatible with 
this product and shows a good service life of at least 36 months. 
(Author) 


AD-600 398 Div. 14 
OTS Price $0.50 


Clapp (William F,) Labs., Inc., Duxbury, Mass. 
IMPREGNATED SOUTHERN YELLOW PINE SAPWOOD 
'PANELS, 
Final rept. 
24 Feb 64, 8p WFCL12808 
Contract Nobs99044 

Unclassified report 


Descriptors: (*Wood, Protective treatments), (*Protective 
treatments, Liquid immersion tests), Impregnation, Liquid 
immersion tests, Sea waters, Preservation, Marine borers, 
Life expectancy, Creosote. 


The results of sea water immersion tests would tend to 
indicate that: Southern Yellow Pine sapwood panels treated to 
1.5-2lbs. per cubic foot retention of Celcure showed five years 
of resistance to attack by marine borers and the treatment 
therefore could be considered serviceable for five years, 
Southern Yellow Pine sapwood panels treated to 1-1.5 lbs. per 
cubic foot retention of Erdalith showed three years of 
resistance to attack by marine borers and could be considered 
for limited service in temporary construction. This was the 
least successful of the treatments tested. Southern Yellow 
Pine sapwood panels treated to 30-35 lbs, per cubic foot 
retention of a 60/40 creosote-coal tar mixture showed more 
than six years resistance to attack by marine borers and was 
the most successful of the treatments tested. Southern Yellow 
Pine sapwood panels treate to 25-30 Ibs. per cubic foot 
retention of creosote showed at least six years of resistance 
to attack by marine borers and therefore the treatment could 
be considered serviceable for at least six years. (Author) 


AD-600 399 Div. 14 
OTS Price $0.50 


Clapp (William F.) Labs., Inc., Duxbury, Mass. 
PARINARIUM sp. - LIBERIAN PINE-AFRICAN OAK- 
african wishmore. 
Final rept. 
24 Feb 64, 8p WFCL 12807 
Contract NObs90044 : 
Unslassified report 


Report on African Woods. 


Descriptors: (*Wood, Antifouling coatings), (*An‘ifouling 
coatings, Liquid immersion tests), Liquid immersion tests, 
Sea water, Preservation, Marine borers. 


After sea water im nersion tests all panels coated with 
form-.la 121 anti-fouling paint remained intact and the paint 
coat remained serviceable and retained its anti-fouling proper- 
ties for the entire 33 month period. The liberian Pine. African 
Oak and Wishmore panels coated with Formula 105 anti-fouling 
paint remained intact. The paint coat itself remained service- 
able and retained its anti~fouling properties for the entire 33 
month period. Two of the three Parinarium panels coated with 
Formula 105 anti-fouling paint were attacked by few to several 
abortive Bankia and a few small Pholads. On the Parinarium 
panels the Formula 105 paint retained its anti-fouling proper- 
ties to the end of the test period but failed as a coating at 24 
mcenths. 


AD~-600 414 Div. 14 
OTS Price $0.50 


Clapp (William F,) Labs, Inc., Duxbury, Mass. 

FOREST PRODUCTS PLYWOOD PANELS, 1958 SERIES, 
Final rept. 

18 Feb 64, 7p WFCL 12801 

Contract NObs90044 


Unclassified report 


Descriptors: (*Plywood, Liquid immersion tests) Liquid 
immersion tests, Sea water, Marine borers, Impregnation, 
Preservation. 


The results of sea water immersion tests would indicate that: 
The products indentified as 15 EM, 20 EM, 15 EF and 20 EF 
showed no significnt resistance to marine borer attack. The 
Products identified as 5 EM and 5 EF were riddled by Bankia, 
but in the inner plis only; the outer plies were still in service- 
able condition after 60 months exposure. Provided that no cut 
edges were exposed to marine borer attack this product could 
show at least 5 years of service life. However, if the products 
were subjected to any shock or abrasion penetrating the outer 
ply, the service life would be sharply curtailed. The products 
identified as 10 EM and 10 EF showed only a trace attack by 
Pholads and could be considered serviceable for at least 5 
years in marine use. None of the products tested showed any 
resistance to marine fouling. (Author) 
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MATERIALS (NON-METALLIC) - Division 14 


Fiberglass-reinforced plastic was first used as a laminated 
wood reinforcement for a primary structural rotor blade 
application in a helicopter development program in 1953. 
Since that time, the use of fiberglass cloth and oriented glass 
fibers for primary structures has increased at a rapid rate 
and has culminated in the development of an all-fiberglass 
rotor blade of superior p: ‘formance. This report is a compi- 
lation and analysis of significant test data obtained in the 
evaluation of the all-glass rotor blade. Included are the 
associated areas of the development of glass fiber control 
tubing, the use of glass reinforcement for the Roto-prop 
(rotor-propeller) on a V/STOL aircraft, the elastic hinge 
study suggesting a maintenance-free tail rotor, and the effects 
of weathering upon glass blade properties and structure. 
(Author) 


AD-600 529 Div. 14 
OTS Price $1.75 


Pxevention of Deterioration Center, NAS-NRC, Washington, 


» SC. 
CONTROL OF MICROBIAL GROWTH ON LEATHER AND 
TEXTILES, 
by Richard W. H. Lee. 1 Jul 63, 65p 
PDC 363 028; PDL48237 
Unclassified report 


A Survey of Recent Literature. 


Descriptors: (*Fungus proofing, Bibliographies), 
(*Bibliographies, Fungus proofing), (*Fungusproofing, 
Textiles), (*Fuogusproofing, Leather), Finishes and 

finishing, Protective treatments, Cellulose, Fibsrs(Syathetic), 
Quinones. 


AD-600 552 
OTS Price $5.00 


Div. 14, 4 


Cincinnati Univ., Ohio. : 
THE {INFRARED SPECTRA OF POLYMERS, RESINS, AND 
RELATED MATERIALS IN TGE 700-250 cm-1 REGION AND 
THEIR ANALYTICAL APPLICATION, 
Technical documentary rept., Mar 62-Mry 63 
by Dieter O. Hummel. Apr. 64, 354p 
Contract AF33 616 7450, Proj. 7360, Task 736005 
ASD TDR6? 712 
Unclassified report 


Descriptors: (*Polymers, Spectra (Infrared)), (*Plastics, 
Spectra (Infrared)), (*Waxes, Spectra (Infrared)), (*Plas- 
ticizers, Spectra (Infrared)), (*Organic Solvents, Spectra 
(nfrared)), Polyethylene plastics, Styrene plastics, Halo- 
carbon plastics, Polyester plastics, Acrylic resins, 
Cellulosic plastics, Vinyl plastics, Phenolic plastics, 
Polyamide plastics, Amino plastics, Silicone plastics, Molec- 
ular structure. 


The infrared absorption spectra of 191 polymers, resins, 
waxes, plasticizers, monomers, and solvents were investi- 
gated from 700 cm~1 to 250 cm-1. The absorption bands of 
the more important chemical families were incorporated into 
correlation charts. The structure of the substances investi- 
gated are discussed with respect to their infrared spectrs 
(Author) 


AD-600 560 
OTS Price $1.25 


Div. 14, 26 


Institute of Tech., Univ. of Minnesota’, Minneapolis. 
DETERIORATION OF MATERIALS IN STORAGE AND 
RECOMMENDED STORAGE CONDITIONS, 
Progress rept. u0. 6 
1 Jan 56, 42p 
Contract NOy79585, 

Unclassified report 


Descriptors: (*Controlled atmospheres, Storage), 
(*Materials, Preservation), (*Storage, Materials), (*Preser- 
vation, Humidity), (*Humidity, Controlled atmospheres), 
Metals, Organic materials, Corrosion, Degradation, Corro- 
sion inhibition, Metal coating», Moisture, Temperature. 


This report deals mainly with the fundamental factors 

causing deterioration, the effect of climatic conditions on 
materials in storage, and the recommended storage conditions 
for different types of materials. It can be generally stated that 
metals deteriorate primarily by a process known as the 
electrochemical processes while organic materials generally 
undergo deterioration due to chemical reactions. 


AD-600 565 
OTS Price $0.50 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
ANALYSIS OF WOOD-PRESERVATIVES IN EXPOSED TEST 
PANELS, 

Technical note 

by R. W. Dzisko and H. hochman.(1964) 15p 

Task Y ROO5 07 01 007 © 

NCEL N583 


Div. 14, 4 


Unclassified report 


Descriptors: (*Wood, Preservation), (*Creosote, 
Preservation), (*Tar, Creosote), Sea water, Solvent extraction, 
Solutions, Chemical analysis, Chromatographic analysis, 
Spectroscopy, Environmental tests. 


Wooden panels pressure impregnated with creosote or 70/30 
creosote-coal tar solution were exposed for two, four, or six 
years in a submerged marine environment in a study conducted 
by the Oregon State University Forest Research Laboratory. 
These panels were extracted with solvent to determine the 
amounts of preservative remaining, and the extracts were 
analyzed to determine any chemical changes that had occurred 


to the preservatives. The analytical data obtained are 
presented in a series of tables. (Author) 


AD-600 568 
OTS Price $0.50 


Div. 14, 4 


Houghton (E. F.) and Co., Philadelphia, Pa. 
DEVELOPMENT OF FIRE RESISTANT WATER BASED 
HYDRAULIC FLUIDS, 
.Bimonthly rept. no. 1 
by Philip Rakoff, G. John Colucci and Robert K. Smith. 
25 May 64, 13p 
Contract NObs90269 
Unclassified report 


Descriptors: (*Hydraulic fluids, Lubricants), (*Lubricant 
additives, Glycols), (*Glycols, Water), Ignition, Molecular 
structure. 


Water-glycol lubricants have been satisfactorily used by in- 
dustry and the governmental during the past twenty 
years in many hydraulic system applications. It was recently 
noted that the residual material remaining after the evaporation 
of the water in formulas specified under Military Specification 
H-22072 are susceptible to ignition. Tne main objective, 
therefore, was to impart fire resistan>e in both a finished 
lubricant and the non-aqueous residue. Targets included a 
flash point of greater than 450 F, a fire point of greater than 
450 F and an autogenous igaltion temrerature of at least 

900 F. (Author) 
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MATERIALS (NON-METALLIC) - Division 14 


AD-600 679 
OTS Price $1.50 


Div. 14, 12 


Hercules Powder Co., Magna, Utah 
AGING OF RACEWAY ADHESIVE, 
Final rept. 
20 May 64, 53p MT0258 7 
Contract AF04 694 127 
Unclassiied report 


Descriptors: (*Adhesives, Aging Materials), (*Aging 
(Materials), Rocket cases), Bondiug, Degradation, Epoxy 
plastics, Third-stage motors, Guided missiles (Surface- 
to-surface), 


The test was conducted to evaluate the effects of aging on 
the Armstrong Al2T epoxy adhesive bonding system used on 
the raceway and case inte. face of the third stage Minuteman 
motor. A modification of the ASTM cleavage test was con- 
ducted. Seventy-two cylindrical section raceway samples 
from nine FSU motor cases were tested. The results of a 
statistical analysis revealed no evidence of physical deteri- 
oration of Armstrong A1l2T epoxy adhesive as a result of 
aging. The variation in shear strength and hardness, and the 
ratio of cohesive to adhesive failure that resulted from this 
test were attributed entirely to the variation in mix ratio, 
thoroughness of mix, surface preparation and method of 
application. (Author) 


AD-600 703 
OTS Price $0.50 


Div. 14,4 


Monsanto Research Corp., Dayton, Ohio. 
DEVELOPMENT OF FIRE-RESISTANT WATER BASE 
HYDRAULIC FLUID, 
Bimonthly rept. no. 1, 1 Apr-31 May 64 
by E. S, Blake, G, F. Deebel and G, A, Richardson. 31 May 64 
16p 
Contract NObs90270 
Unclassified report 


Descriptors: (*Hydraulic fluids, Flammability), (*Hydraulic 
fluids, Preparation), Flammability, Water, Solutions, Corro- 
sion inhibition, Synthesis (Chemistry), Phosphates, Alkanes, 
Esters, Alkali metal compounds, Salts, Aromatic compounds, 
Shipborne. 
Experiments were conducted, along with a complementary 
synthesis program, in an effort to establish the utility of phos- 
phorus esters, phosphoramidates and partial ester (alkali) 
phosphates, and phosphonates as fire-resistant, pour point 
depressants. (Author) 


AD-600 744 
OTS Price $2.60 


Div. 14, 4 


Materials Research Lab,, Pennsylvania State Univ., 
University Park, 
STUDIES RELATED TO THE CRYSTALLIZATION OF 
GLASSES: CONTROLLED PHASE SEPARATION DUE TO 
METASTABLE LIQUID IMMISCIBILITY IN SIMPLE SILI- 
CATE SYSTEMS, 
Technical rept. no, 2 
by Bert Phillips and Rustum Roy, 15 May 64, 21p 
Contract Nonr4089 00 

Unclassified report 


Descriptors: (*Glass, Crystallization), (*Silicates, Phase 
studies), Separation, Heat treatment, X-ray diffraction 
analysis, Oxides, Nucleation, Ceramic materials, 


The tendency to separate metastably of compositions close to 

but outside of stable liquid immiscibility regions was studied for 

various simple silicate systems such as BaO-B203-Si02, 

PbO-B203-Si02, CaO-MgO-SiO2, and CaO-TiO2-Si02, 

Atiother system, namely Na20-B203-SiO2, where stable liquid 

immiscibility does not occur, but from which compositions are 

known to yield metastable separation was also studied as a 

reference. Small glass specimens were heat treated over a 

range of temperatures to determine the temperature range of 

metastable separation. Rods of similar composition were drawn 95 
re) 


and heat treated in the determined temperature range to 
develop phase separation. The products were studied by light 
and electron micrography, and x-ray diffraction, Phase sepa- 
ration due to metastable liquid immiscibility was affected in at 
least one composition from each system studied, whereas other 
compositions nearby did not produce this effect. Small amounts 
of other oxides could be added without inhibiting separation in 
those basic compositions where it occurred, The phase sepa- 
ration which developed caused no significant change in the 
transverse strength of these glasses. (Author) 


AD-600 750 
OTS Price $0.50 


Div. 14,1 


Naval Air Engineering Center, Philadelphia, Pa. 
THERMAL RADIATION RESISTANCE OF NON-METALLIC 
MATERIALS, INVESTIGATION OF; THERMAL RADIATION 
TESTS ON MIL-P-25690, STRETCHED ACRYLIC PLASTICS, 
by J. H. Bowen, Jr. 2 Jun 64, 3p 
NAEC MS5I1CN:irt 13550 3075 

Unclassified report 


Iterim report no. NAEC-AML-1954; forwarding of. 


Descriptors: (*Acrylic resins, Thermal radiation), 
(*Aircraft canopies, Acrylic resins), Coatings, Contamina- 
tion, Degradation. 


It was concluded that MIL-P-25690 stretched acrylic canopy 
material conforms with current square wave pulse thermal 
radiation requirements and possesses a considerable ma rgin 
of safety under these conditions. It is recommended that 
MIL-P-25690 material be examined using a 450 KT simulated 
weapon pulse where an irradiance of 25 to 30 cal/sq cm/sec 
occurs. It is also recommended that transparent or translucent 
canopy edge attachment constructions which are not protected 
by metal be tested since the MIL-P-25690 material would be 
prone to drawback in these areas. (Author) 


AD-600 760 
OTS Price $1.00 


Div. 14, 25 


Aeon Labs., Egham (England) 
THE STRUCTURE OF GRAPHITIC MATERIALS -4. 
Final technical rept., 1 Oct 63-29 Feb 64 
by W. K, Armitage. 17 Mar 64, 40p 
Contract DA91 591EUC1851 
Unclassified report 


Descriptors: (*Graphite, Crystal structure), (*Graphited 
materials, Single crystals), Heat treatment, Electron micro- 
scopy, Electron diffraction analysis. 


The report discusses electron microscopic observations on 
synthetic graphite materials in both the ungraphitised and 
graphitised forms (heated at 2,500C) after various heat treat- 
ments and high temperature creep deformations. Moire fringe 
effects were reconciled with a turbosvratic structure in which 
grains of graphite are subdivided into stacks of crystallites 
which are narrow in their c-direction and have small angular 
rotations in their respective basal planes. Electron diffraction 
patterns from this structure showed ring effects when the layer 
structure was normal to the electron beam, and elliptical 
effects when the beam was not normal to the layers. As the 
heat treatment temperature is raised the diffraction rings or 
ellipses become progressively spotty as the crystallites grow 
and minimise their misorientation in the basal planes, until 
finally, after heat treatment at 2,850C, single crystal spot 
patterns are observed indicating that either the misorientations 
almost disappeared or the crystallite size increased greatly. 
(Author) 
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MATFRIALS (NON-METALLIC) - Division 14 


Handsheets of various commercial and experimental paper- 
making pulps were ovendried in special drying frames that 
controlled the amount of shrinkage. Unstretched handsheets 
and those stretched predetermined amounts were dried with 
various allowances for shrinkage and tested in tension to de- 
termine the influence of restraint during drying on the strength, 
modulus of elasticity, and strain to failure. The results show 
that modulus of elasticity is independent of the type of pulp but 
increases with the degree of restraint during drying, and with 
the density of the handsheets. Modulus of elasticity in the di- 
rection of restraint was found to vary as the cube of density. 
Tensile strength and strain to failure, ou the other hand, were 
dependeut on the type of pulp, as well as on the degree of re- 
strain. and deusity of handsheets. Tensile strength increased 
with the degree of restraint and appeared to vary as a power 
function with density changes. Straiu to failure decreased as 
degree of restraint increased; it increased, however, with in- 
creasing density. (Author) 


AD-600 876 Div. 14, 25 
OTS Price $0.50 


Aerospace Corp., Los Angeles , Calif. 

EXPERIMENTAL METHOD OF DETERMINING THE VELOC+ 
ITY OF SOUND IN GRAPHITE, 

by A, F. DiGiacomo. 30 Apr 64, 19p TDR26y 4240 306 
Contract AF04 695 269 

SSD TDR64 80 


Unclassified report 


Descriptors: (*Graphite, Sound transmission), (*Sound 
transmission, Graphite), Velocity, Measurement, Cylindrical 
bodies, Nozzle inserts, Mechanical properties. 


A new experimental technique was developed to determine 

the plate velocity of sound in graphite. This technique uses a 
thin cylindrical shell specimen and is less dependent on test 
specimen boundary condition than the standard beam vibration 
test. Results of the dynamic Young's modulus tests were in 
excellent agreement with static measurements made on the 
same test specimens. (Author) 
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AD-600 161 Div. 15 
OTS Price $0.50 


RAND Corp., Santa Monica, Calif. 
NUMERICAL SOLUTION OF FUNCTIONAL EQUATIONS BY 
MEAMS OF LAPLACE TRANSFORM-IV: NONLINEAR 
EQUATIONS, 
by R, E, Bellman, R. E. Kalaba and J, Lockett. 
May 64, 15p, RM4088NIH 
Grant PHS GM09608 02 
Unclassified report 


Descriptors: (*Nonlinear differential equations, Numerical 
methods and procedures), (*Numerical methods and 
procedures, Equations), (*Integral transforms, Mathematics), 
Difference equations, Partial differential equations. 


It is shown that Laplace transform can be effective in the 
numerical solution of nonlinear functional equations. For 
illustrative purposes a nonlinear differential equation, a non- 
linear differential-difference equation and a nonjinear diffusion 
equation are considered. 


AD-600 162 Div. 15 
OTS Price $0.50 


RAND Corp., Santa Monica, Calif. 

NUMERICAL SOLUTION OF FUNCTIONAL EQUATIONS BY 
MEANS OF LAPLACE TRANSFORM-V: MISMATCHED 
SYSTEMS OF LINEAR DIFFERENTIAL EQUATIONS, 

by R. E, Bellman, R, E. Kalaba, and J, Lockett. 

May 64, 13p, RM4089NIH 

Grant PHS GM09608 02 


Unclassified report 


Descriptors: (*Differential equations, Numerical methods 
and procedures), (*Numerical methods and procedures, 
Equations), (*Integral transforms, Mathematics). 


The numerical solution of a system of linear first-order 
ordinary differential equations with given initial conditions 
can be complicated by the fact that the real parts of the 
eigenvalues may be significantly different. It is shown in 
this Memorandum that the use of the Laplace transform and 
numerical inversion offers an attractive palliative to this 
problem. (Author) 


AD-600 164 Div. 15 
OTS Price $3.60 


Stanford Univ., Calif. School of Humanities and Sciences. 
A FAST DIRECT SOLUTION OF POISSON'S EQUATION 
USING FOURIER ANALYSIS, 
Technical rept. 
by R, W. Hockney. 14 Apr 64, 40p, CS6 
Contract Nonr225 24, Grant NSF GP94 
Unclassified report 


Descriptors: (*Partial differential equations, Fourier 
analysis), (*Fourier analysis, Numerical methods and pro- 
cedures), Matrix algebra, Digital computers, Geometry, 
Programming (computers). 


The demand for rapid procedures to solve Poisson's equation 
has lead to the development of a direct method of solution 
involving Fourier analysis which can solve Poisson's equation 
in a square region covered by a 48 x 48 mesh in 0.9 seconds 
on the IBM 7090. This compares favorably with the best 
iterative methods which would require about 10 seconds to 
solve the same problem. The method is applicable 

to rectangular regions with simple boundary conditions and 
the maximum observed error in the potential for several ran- 
dom charge distributions is 5 x 10 to the minus 7th power of 
the maximum potential change in the region. (Author) 


‘MATHEMATICS - Division 


AD-600 214 Div. 15 
OTS Price $3.60 


California Univ., Berkeley. 
ON BANACH ALGEBRA WITH SIGMA SYMBOL II. 
Technical rept. 
by M. Breuer and H, O. Cordes. Apr 64, 34p 
Contract Nonr222 62 
Unclassified report 


Descriptors: (*Algebras, Theorems), *Operators (Mathe- 
matics), *Algebraic topology, Functional analysis, Topology, 
Groups (Mathematics). 


A continuation of a discussion on questions concerning the 
Fredholm index in a Banach algebra of linear operators of a 
Hilbert space K, for which a sigma-symbol can be defined. 


AD-600 278 Div. 15 
OTS Price $0.50 


Courant Inst. of Mathematical Sciences, New York Univ., 
N. Y. 
ON THE ESTIMATION OF CONTRASTS IN LINEAR 
MODELS, 
by Madan L. Puri and Subha Bhuchongkul. Apr 64, 13p 
IMM nyu323 
Contract Nonr285 38 
Unclassified report 


Descriptors: (*Statistical tests, Mathematical models), 
(*Linear systems, Mathematical models), Statistical 
distributions, Matrix algebra, Probability, Least squares 
method. 


In linear models with several observations per cell, a class 
of estimates of all contrasts are defined in terms of rank test 
statistics or normal scores statistic. The asymptotic 
efficiency of these estimates relative to the standard least 
squares estimates, as the number of observations in each 
cell gets large, is shown to be the same as the Pitman 
efficiency of the rank tests on which they are based to the 
corresponding t-tests. (Author) 


% 


AD-600 308 Div. 15 
OTS Price $0.50 


Booz~Allen Applied Research, Inc., Chicago, Ill. 
ON SAMPLE SIZE DETERMINATION. 
Informal rept. no. 2 
May 64, 6p BAARINC803 1R14 
Contract DA18 108cm17174, 
Unclassified report 


Descriptors: (*Sampling, Population (Mathematics)), 
(*Population (Mathematics), Sampling), Statistical analysis. 


A frequent request made prior to sampling involves the 
determination of the appropriate sample size necessary to 
estimate population characteristics (for example, the arith- 
metic mean) within a specified accuracy. Although the prob- 
lem can be simply stated, the solution usually requires more 

a priori knowledge than is available. This informal memo 
suggests two approaches which could be used in estimating the 
mean value, mu, in a population containing N observations. The 
necessary assumptions are clearly stated. (Author) 
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This report concerns itself with a theorem, a mathematical 
trick, and a conjecture which resulted from the study of a pre- 
vious conjecture by F. J. Dyson. The theorem regards a cer- 
tain summation over binomial coefficients. A special case of 
this theorem is then used in conjunction with a mathematical 
trick to prove a special case of Dyson's conjecture. Finally, 
a conjecture is proposed that is a modest generalization of 
Dyson's conjecture in the sense that the latter follows very 
simply. Some evidence in support of the conjecture is pre- 
sented; however its validity remains an open question. 
(Author) 
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ERROR DERIVATIVES FOR ELLIPTIC ORBITS. 
by E. R. Lancaster. 26 Feb 64, 3lp TDR269 4550 10 2 
Contract AF04 695 269 
SSD TDR63 255 
Unclassified report 


Descriptors: (*Elliptical orbit trajectories, Errors), 
(*Errors, Analysis), (*Partial differential equations), 
Ovbital trajectories, Velocity. 


When an increment of velocity is applied to an orbiting ve- 
hicle in an attempt to bring it to earth, errors will exist in the 
assumed position and velocity of the vehicle and in the applied 
velocity increment. If these errors are sufficiently small, a 
linear error analysis will suffice for determining their effects 
on quantities of interest at later times such as impact point 
coordinates. Formulas are derived in this report for the 
partial derivatives required for such an error analysis, 
assuming a non-rotating, spherical earth with no atmosphere. 
(Author) 
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by Paul Shaman. Jan 64, 63p 
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Unclassified report 


Descriptors: (*Series, Statistical analysis), (*Statistical 
analysis, Theorems), Statistical functions, Statistical distri- 
butions, Integral transforms, Analysis of variance, Probabil- 
ity, Stochastic processes, Mathematical models. 


Several basic definitions are presented following the intro- 
ductory remarks of the author. A brief survey of some results 
in spectral analysis is reported, aliasing is discussed, and an 
example of spectral analysis is given. Bispsctral analysis is 
presented on the basis of Tukey's work. The symmetries 

of the bispectrum and third movement function are formalized 
as transformation groups. The problem of estimation is pre- 
sented. Two examples for the derivation of the bispectrum are 
given as a Gaussian model, and the other a modified form of 
an example given by Tukey. 
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BOUNDS FOR THE RANK OF THE SUM OF TWO MATRICES, 

Mathematical note 

by George Marsaglia. Apr 64, 13p D1 82 0343, Math 344 
Unclassified report 


Descriptors: (*Matrix algebra, Theorems), (*Statistical 
analysis, Theorems). 


MATHEMATICS - Division 15 


This paper gives upper and lower bounds on the rank of the 
sum of two matrices, and discusses their connection with the 
condition that rank be additive over a set of matrices. (Author) 
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Foreign Tech. Div., Air Force Systems Commend, Wright- 
Patterson AFB, Ohio. 
THE INSOLVABILITY OF THE PROBLEM OF 
HOMEOMORPHY. 
by A. Markov. 13 Apr 64, 8p 
FTD TT64 125, TT 64-11725 

Unclassified report 


Unedited rough draft trans. of Akademiya Nauk SSSR, Dok- 
lady, 1958, v. 121, no. 2, p. 218-220. 


Descriptors: (*Topology, Theorems), Geometric forms, 
Groups (Mathematics), Numerical methods and procedures, 
Number theory, USSR, 


The author considers the problem of homeomorphy to be the 
problem of searching for an algorithm which, for any two given 
polyhedrons, discerns whether or not they are homeomorphic. 
The polyhedrons are set combinatorially by their triangulation, 
making it possible to understand the term algorithm in its 

exact sense (as a normalized algorithm). The author has de- 
veloped two theorems in the discussion of his work (1) For each 
natural number n greater than three, some n-dimensional mani- 
fold M to the nth power can be shown so that the problem of 
finding manifolds homeomorphic to manifold M to the nth power 
is insolvable; and (2) For any natural numer n greater than 3, 
the problem of the homotopic equivalence of manifolds to 
manifold M to the nth power is insolvable. 
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A REMARK ON ORTHONORMAL BASES OF CONTINUOUS 
FUNCTIONS IN A HILBERT SPACE. 
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by T. S, Pitcher. 12 May 64, 7p LL 1964 26Contract AF19 628 500 
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Unclassified report 


Descriptors: (*Functional analysis, Theorems), Functions, 
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It is shown that an orthonormal set of continuous functions on 

a finite interval can always b2 completed by the addition of con- 
tinuous functions if it is a finite set but cannot alway: be so 
completed if it is an infinite set. (Author) 
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The theme of this report is the interplay of classes of 
operator-valued functions (E sub t, R sub lambda, V sub s), 
acting in a Hilbert space. In the prototype these functions are 
associated: with a self-adjoint T : E sub t is the spectral func- 
tion of T, R sub lambda is its resolvent, and V sub s is the 
unitary group e to the minus is T. In another circumstance, 
as studied by M. A, Naimark and A, V. Strauss, E sub t is 

the generalized spectral function of a symmetric operator, 

and R sub lambda is its generalized resolvent. In still another 
case one identifies V sub s as a semigroup of contraction 
operators - here important theorems carry the names of E. 
Hille, K. Yosida, and B, Sz.-Nagy. It is our thesis that by 
systematically developing, on a suitable level of generality, 
the interrelations among operator-valued functions (E sub t, 

R sub lambda, V sub s), one finds a unified approach to various 
specializations, obtains new, brief, and transparent proofs of 
the known facts concerning them, and uncovers new relations 
previously unnoticed, (Author) 
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Asymptotically efficient estimators are developed for the 
problem of estimating a location and a scale parameter, using 
only the observations between the p and q sample quantiles. 
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So far studies of canonical representations for regular 

events have essentially been restricted to definite events. In 
this paper two additional classes of events, namely normal and 
uniform chain events, are introduced for which unique canon- 
ical representations are shown to exist. Most of the algebraic 
properties of regular events required in this study are derived 
from a rather general system of postulates which also applies 
e.g. to binary relations, Boolean matrices and their 
generalizations. (Author) 


AD-600 735 Div. 15 
OTS Price $1.00 


Mathematics Research Center, Univ. of Wisconsin, 
Madison. 
DECOMPOSITION OF CONES IN MODULES OVER 
ORDERED RINGS. 
by Michael N, Bleicher and Hans Schneider. Apr 64, 
40p MRC TSR463 
Contract DA11 0220RD2059 
Unclassified report 


Descriptors: *Algebraic topology, *Algebras, *Matrix 
algebra, Set theory, Algebra, Prime numbers, Topology. 


MATHEMATICS - Division 15 


A proper cone is prime if it has no non-trivial direct 
summand. If a cone has a prime decomposition, then it is 
unique. Under certain chain conditions finite prime de- 
compositions exist. In a wide class of modules- the PF- 
modules = every non-trivial summand of a cope lies in its 
boundary. Certain topological and ring theoretic notions 
arising from the above are studied in detail. Many clarifying 
examples and applications are given, In particular, some 
new results on Hermitian matrices are derived. (Author) 


AD~600 736 Div. 15 
OTS Price $0.50 


Mathematics Research Center, Univ. of Wisconsin, 
Madison, 
EFFICIENT USE OF NEWTON'S METHOD, 
by Lydia R, Lohr and L, B, Rall. Mar 64, 12p 
MRC TSR464 
Contract DA11 0220RD2059 
Unclassified report 


Descriptors: *Numerical methods and procedures, 
*Iterative methods. 


Theorems of L, V. Kantorovich are used to compare the 
overall efficiency of Newton's method and its modified form 
for the approximate solution of systems of equations. 
Criteria are given for choosing the method to achieve given 
accuracy in minimum time. This comparison and decision 
process may be incorporated directly into computer pro- 
grams, and the basic analysis involved applies to any 
iterative process for which the convergence rate is known. 
(Author) 


AD-600 737 Div. 15 
OTS Price $0.50 


Mathematics Research Center, Univ. of Wisconsin, 
Madison. 
MATRIX RICCATI DIFFERENTIAL EQUATIONS, 
by W, J. Coles. Mar 64, 16p MRC TSR465 
Contract DA11 022O0RD2059 
Unclassified report 


Descriptors: *Differential equations, *Matrix algebra. 


The scalar Riccati equation y' = p(t) Y to the second power 
+ q(t) y+r(t) has the following well-known properties: (I) If 
one solution is known, the complete solution is obtainable by 
‘two quadratures; (II) If two solutions are known, the complete 
solution is obtainable by one quadrature; (III) The cross- 
ratio of any four distinct solutions is constant. The scalar 
Riccati equation has been generalized to systems. Adoption 
of one or the other of two particular viewpoints leads to the 
matrix equations u' = Au - u alpha u (u is n x 1) and 

Y' = KY + L - YMY - YN (Y isnxm). This paper shows 
that there is an expression for the complete solution of 
equations of the first type, and that an expression for the 
complete solution of equations of the second type can be ob- 
tained by quadratures from the complete solution of the 
first type. Following this, properties corresponding to (II) 
and (III) are established for the first equation. (Author) 


AD-600 738 Div. 15 
OTS Price $0.75 


Mathematics Research Center, Univ. of Wisconsin, Madison. 
a” AND ESSENTIAL SYMMETRY IN GRADUATED 
by Walter Strodt. Mar 64, 26p, MRC TSR468 

Contract DA11 0220RD2059 


Unclassified report 
Descriptors: *Algebraic topology, *Set theory, *Functions, 


Numbers, Algebra, Topology, Nonlinear differential 
equations. 





*ABojodoL ‘seqqutrea 
xelduog ‘sularoeyL, ‘A100q} oInsvoW, ‘suoT UNI, ‘(soTyeUT 
-oj}eW) S1oze10dO, ‘stsATeue TeuoT}OUNJ, *810;d}.108eq 


qloder perissejoun 
6S020U0zZ0 TLV yerjUOD 
8SP1S} OU des ‘9 Ady *AoaTeMOW Woqoy Aq 
AdXKL AALLISOd JO SNOLLONNA GNV 
‘SLNAATIOSAY GAZIIVUANAD ‘SAUNSVAW TVULOAdS 
*UOSTPEN ‘UTSUCOSTM JO “ATUL ‘1eyUED YOIeesoy soTEUEyyEW 


0S*T$ S911d SLO 
ST *AId ZEL 009-dV 


(zoyyny) *suOTyeMOTeS 94} BuTeI4SNIT]I poyuesord st oydurexo 
jeolioumnu y ‘*osn [e1eues UT MOU SpoyjzoUI 10430 07 peredul0o 
SUOPEMOTVS UMUIPUyU 0} Spe2T I[NSEI Sty} Jo esy *AT}OT[dxo 
Ue}TIM oq 0} GOUBTIEA JO stsA[Teue 94} UT Ssorenbs jo ums pozt 
‘-TeIoues B SoTQuUS yNSOI [eOTJe10043 [edjouyrd ey “suoTeOTT 
“SSB 1O}OVJ-T}[NUI UT SUOTJVAIOSQO Jo SIoqumMU SyeUOTZ10do1d 
-STp Jo stsATeue 043 103 A1004}3 Mou v sdoyoAop reded sty y, 


*SISATVUL [COTISTIEIS, ‘A.1O00Y} JOqUINN, ‘eoue 
-]18A Jo stsATeuy, ‘sTsATeUe [eTLOZeUTQUIOD, :s10}dy.10Seq 


qoder pory{ssejouy 
6S$070H02Z0 ITV We.rWUOD 
TTpIS} OUW dz, ‘9 TeW “USTOZ “WW pus Jer1Opey *L “mM Aq 
*AONVIUVA JO SIS 
-XTIVNV GHL NI SHUAAWON TVNOANN ‘I SINANADNVUUV 
* TIVIMOLOVA YOd SNTNOTVO AHL JO SNOILVOIIddv 
“uosTpel ‘uISUOOSTM jo *aTun *‘rayUED Yyoresesey soljeuloyyey 


00°%$ 90}1d SLO 
ST *AId TeéL 009-dVv 


*suiatqoid onjea Arepunog ‘sTerZojyuy ‘suotyenbo 
TeTwUoressIG ‘sorqerrea xo[dul0oD, ‘suomouny, ‘s1ojdt1oseq 


*L9e-Tee *d ‘Z °A ‘2S6T (eTueUny) 
soonbrddy jo seing sonbyjeuloyyey op onAdy jo *suery 


yoder porytsseoun 
Z89IL 9 LL ‘2zt OSU 
dts ‘pg ABW “TTYZOTOd °N °D Aq 
*“SNOILLVOIIddV HISHL GNV ATAVMNVA XATIdMNOO V 
dO SNOILONNAA OLLATVNV (© ‘d) JO NATAOUd AHL NO 
“ely ‘Teuosry 
QUOISPSY ‘19}USD UOTJBUIIOJU] OTFTJUSTOS SUOSpoy 


0S°T$ 991Id SLO 
St *4Id 989 009-dV 


(zoymny) *sernpsooid 

uoTyezyuitydo ‘tetyuenbes ‘teurtydoqns 10 sonbruyos} uote 
-uyxordde pesn savy YorYyM jo [[e ‘uoTyeUIT}se oaT}depe ye syduro4 
-ye snojaoid Wor} S1O;FIp 3 ‘Teuyydo st YIOM SY} UT peqyzosep 
wie3shs oy} osneoeg *(UOTI9Oz{10 10110-or1enbs-uveul peztieiro 
-U03 8) 10110 94} JO SUIIO} UT UIO} OTJeApenb ‘azTuTJop-oAT}ISod 
B JO onytea poyoodxe oy} SezTUITUTUI 4] yey} OSUOS 94} UT UMUIT}dO 
Ss} weyshs ZuMseT CYL “SUOTJETNOTeO TeoUTTUOU ‘oTduITs 
ATOATFETOI SOATOAUT SJUOPOTFFOOO BuyWYZTOM Oy} JO UoTyenTeAe puE 
*‘suiojzsAs oyureudp ‘reoul] ore S.1OJeUlT{so [eyJUSUIETO 94} SOSsO 
-o01d Aoyreul-ssne3 10q *10yer0do uBoUl TeUOT}~PUOD 94} Jo 
sopjiedoid Zutsn poayi1op s} ornjonajs sty, *10}00A Jojourered 
oy} JO OnTVA oTqQIssod Youre JoOz ITed oUO ‘szUSTOTJZOOO BuTyZYZTem Jo 
3s Butpuodse.ri100 & pue sLOyeUIT}se [eJUOUIE[S JO yes B JO posod 
“WOO oq 0} PUNO; S} JoJeUIT}Se TeUIT}do oY], *Topoul v Yons Aq 
poyeuryxoidde Ajsyenbope 10 poyueseider oq Avul sulepqoid [eo 
-}70e.1d Auveur ‘Ajoyeunzz0 *sonteA uMOUy P1oTId B Jo Jes oR7UTT 


8 WO} SOUIOD 10j00A IojoUIB.Ied esoyM sesseooi1d asoy} ATU 
IOpSuoo 07 ATYSsedSU ST 3] S[QIS¥EJ Oq IOJyEUIT}Se TeUITydo ayy 
JO UOTJONI}SUOD 4eY} JepIO UT *10}00A IajoUIEIed OY} JO onTeA 
oY} UIVOT JsNUI JOyeUIT}Se TeUIT}do oy} ATjUeNbesuOO pue ‘sso 
-o01d 9Y} JO SOTIST}VIS 94} SoTyIoods AyTozo;duI0O AjTWUeNb sty} jo 
eZpeyMouy °*10}00A Jojourered UMmOUyUN ATTeT}TUT Ue Aq peqyios 
-op ssoooid opseyoojs ‘pontea-reteos ‘pordures e ZuTjyeulyse 
jo woTqord 943 03 yovordde aayjdepe ue syueseid y10M sTyL 


*sulojsAhs IvouTT ‘sTopoul 

Teotjeuloyye ‘sossoooid [eonstjeig ‘suoTjOUNy oATssNoDeYy 
‘stsAyeue TeuoTjouny ‘uoTyezquryydO *(stsAyeue 10}09A,% “UOT? 
-oppoid TeoryeuloyyeW, ‘Sosseoord OTseYyo0}G,) 2s10jdI1oseq 


*soTuor3}OeTq UO jL0dey 


Woder pery{ssepouy 
09€ ELEUN “fold ‘HZ SZZIUON JORIJUOD 
¥Z 79 HL OOSINT dex ‘¥9 ACW “IITSeIN “LL “cl Aq 
‘eydor TROTUYOS L 
“SaSSaO0OUd OLLSVHOOLS 
aAaIdWVS JO NOILVWILSS AAILAVAV TVWILdO 
"FIV ‘epeaduung ‘0D sovds puv SoTIssTW pssyyooT 


09°L$ 991Id SLO 


8 ‘ST “Ald 009 009-dV 


(zoyyny) *¢ < 4 10; WMeTqord 94} Zupyouze Jo poujem v se 

‘an{BA [TVOTjO.100Y} GUIOS PUB ‘SUOTJVIEp{SsUod [eOT}Oe} UT BuysTre 
sweTqord penjoe 0} peyydde ueym onyea [eoqjoerd euics osey Z = -¥ 
oj sznser oy, *roded sy} uy ATo}oTdur00 pearos st Zz = 4 

IO} OS¥O OY} pus ‘s1O;eByseauT Jo 1equinu B Aq Uo peyIom 
BZuyoq Ss} pue pearoserun [[}s ST ¢ = ¥ IOJ esto Sy} {(suOTJENIIS 
Teyoeds uyez1e0 103 yde0xe) ‘ssetedoy suises urezqoid ey} 

€< 3107 *(seroyds) seporjo oy} Jo eIcUI IO oUO UT [TBF TTTM 
quyjod Teulrou wopuva B yey} AyTIQeGoId 94} ez:wIyXE UI 0} SB OS 
*s} yey} ‘ainsveu Ay ]Qeqoid TeulroU pivpuejs 4s0};¥013 94} Sey 
uofun Ifeq} yey} Os (sovds~¢) ouejd 043 uy (eereuds) eoToro 

¥ 9ovyTd eUO pinoys MOY sUOTJEIOp{suod [eoT}O"} UTeZISO UT 
4INd90 YOTUM suTeTGOId GuUIOS YIJM PeU.ISOUOD Ss] OTOP STULL 


*(A10eyL einseoy ‘AZTT,QeqorTd,) ‘(yorveser suotyeredoO 
*‘suodvom [89]}08 Ly) ‘(sereyds ‘szoZ1vL,) :s10jdj.10seq 


yloder peT{sseoun 
ZvE0 28 I d6T ‘PQ Ady “eT[SesavW oB810ED /q 
“SLALUVL TV OUAHdS 
GNV UVTNOWIO ONIA'TIOANI SNATEOLd WKOS 
"SEM ‘OTWeAg “*sqe’T YOIvasdy OTJPJUETOS Bujoog 


0S°0$ 8°11d SLO 


2% “ST “Aid 99S 009-dV 


"£10043 Jeg *(srequmu 
Tees) ‘(AsTIQeqoId,) ‘(s}es xeAUODy) :s.10;dTr0seq 


qicdel peTyssejoun 
00 SSOEIUON JORIJUOD 
ILId SOTMOD diz ‘¢9 ABW IZ *TIeeX °y WeYeUEW Aq 
*reded uojssnosiq 
“MSI UFAGNN FOIOHO AO AMOAHL AHL NJ ALIXTANOOD 
*uUu0D ‘ueAEH MON 
*“AJUN 818 ‘soyuroUCDT Uy yOIBeseYy IO; UOTEpuNoy seyMoD 


SL°0$ 9°1Td SLO 
ST °Aid €SS 009-dv 


(zoyjny) *suye13 yweyjedord pyfos Jo stsA[wue sse.js Jo 

PIOT} O43 UT OTe YOTYM Jo [eIOAVS ‘soTdurexe YIM pozeI}SNITT ST 
Spoyjoul sey} Jo UoTyeOTTdde oy, *AJoONSseTOO}oYd TeUOCTsUSUTTP 
-99.1Y} pus -OM} YIM SWeTqoId oBeyUpTYs Jo spuyy [ereaes 
Apnjs 0} posn spoyjeul oy} uo peoeyd st stseydure repnoteg 
*spoyjoul stsATeue ssoljs TeyUOUTTIedxe TeIoAes Zutsn poyonp 
-U0O ST POT} OU} UT SyUOUIOOeTdsTp pus ‘suTeI}s ‘sesserjs 94} Jo 
UOTJVNTVAD OY “POMOTAOI ST ‘posn o7e SUE YOTYM UT SUIST 
-qoid [@IeAes Jo UOTINJOS CYL “sTsATeUe sso.T}s [eJUOUTTIOdxe 
Uy} pesn STSpOUl Jo SoT.epuUNog SY} 0} Sessetjs UMOUY pue syueUT 
-oo8[dstp umouy ZurAtdde yo suvour yz steep reded sTyL 


SOLLVNAHLVW ~- ST YOSHId 





16. MEDICAL SCIENCES 


AD-600 003 Div. 16 
OTS Price $0.50 


Washington Univ., St. Louis, Mo. School of Medicine. 
STUDIES ON THE NATURE OF THE ABNORMALITIES IN 
SOLUTE AND WATER EXCRETION IN ACUTE TUBULAR 
NECROSIS AND OTHER RENAL DISEASES, 
Final rept., 1 Oct 62-30 Nov 63 
by Neal S, Bricker: 5 May 64, 10p 
Contract DA49 007MD772 

Unclassified report 


Descriptors: (*Kidneys, Diseases), (*Diseases, Kidneys), 
Absorption (Biological), Adaptation (Physiology), Adenosine 
phosphates, Body fluids, Dogs, Electrolytes (Physiology), 
Excretion, Membranes (Biology), Necrosis, Sodium, Urine, 
Urinary system, Water. 


The functional capacity of diseased kidneys was studied by 
including intrinsic renal diseases in one kidney of dogs. 
Electrolyte transport capacity of membranes was measured 
for frog skin and the urinary bladder of the turtle. The func- 
tioning of the diseased and the control kidney in the dogs were 
measured simultaneously. In all types of renal disease, 
functional competence. Glomerular filtration rate (GFR) was 
uniformly decreased. The decrease in several tubular func- 
tions was proportional to the GFR decrease, These ratios 
suggest that the glomerulo-tubular balance is the same in 
deseased and normal kidneys. Glucose titration showed no 
greater splay in the diseased kidneys than in the controls. 
The sodium, chloride, bicarbonate, and water excretion were 
qualitatively similar, but the diseased kidney excreted a 
greater fraction of the filtered load of these substances. 
Electrolyte transport by isolated frog skin and turtle bladder 
indicate that the sodium pump could operate electrogenically. 
Adenosine triphosphate (ATP) levels were well maintained 
under anaerobic conditions. The direct source of the energy 


for the sodium pump might be a high energy intermediate 
rather than ATP, 


AD-600 077 Div. 16 
OTS Price $0.75 


Chicago Univ., Ill. Medical School. 
EFFECT OF OXYGEN INHALATION ON RESPONSES TO 
COLD EXPOSURE, 
Annual progress rept. 1 Oct 62-30 Sept 63 
by D, M. MacCannon 15 May 64, 26p 
Grant DA MD49 193 62G43 
Unclassified report 


Descriptors: (*Oxygen consumption, Exposure), (*Cold 
environment, Oxygen consumption), Skin, Man, Shivering, 
Thresholds (Physiology), Body temperature, Sensory 
mechanisms, Adaptation (Physiology), ReZlexes, Bloo:1 
chemistry, Blood circulation. 


The effect of oxygen inhalation on cutaneous thresholds for 
cold sensation was determined by exposing a 50 sq. cm area 
on the chest to a radiant cold source of variable intensity for 

2 second intervals in 11 healthy 23 to 26 year old nude subjects 
at two ambient temperatures. Oxygen »reathing produced a 
similar significant increase in cold thresholds in both cool 
(22.4to26.5C) and warm (36.6to39.3C) environments. 
Observations at warm ambient temperatures substantiate the 
oxygen effect independent of suspected reflex vasoconstriction 
in the cool environment. These experiments confirm the 

cold threshold raising effect of oxygen inhalation and 
emphasize the danger of relying solely on physical calculations 
of the intensity of a thermal stimulus. Indirect evidence 

that oxygen inhalation hinders carbon dioxide transport 
continues to accum-late. Instrumentation analyses suggest 
methods for improving polarographic measurements for po2 
and for the infrared carbon dioxide analyzer. 


MEDICAL SCIENCES - Division 16 


AD-600 104 Div. 16 
OTS Price $0.50 


Emory Univ., Atlanta, Ga. School of Dentistry. 
ALKALINITY VS. PHOSPHATE AND OTHER DIETARY 
FACTORS IN THE CONTROL OF DENTAL CARIES, 
Final progress rept. 
by John Haldi and Winfrey Wynn. 27 Apr 64, 8p 
Contract DA49 007MD675 

Unclassified report 


Descriptors: (*Teeth, Diseases), *Diet, pH, Saliva, 
Salts, Electrolytes (Physiology), Phosphorylation, 
Phosphorus, Molybdenum, Boron, Vanadium. 


In previous studies, it has been found that 3% Na2CO3 

added to a cariogenic diet raised the pH of the diet from 6.0 
to 8.9 and also reduced its cariogenicity. The addition of 
lactic acid to the diet in an amount which lowered the pH to 
4.7 did not make the diet more cariogenic. An attempt was . 
thade to determine whether the reduction in the cariogenicity 
of diet as a result of adding Na2CO3 was due to the 
alkalinization of the diet or to the solubilizing action of 
Na2CO$3 on the insoluble phosphate in the diet. These studies 
were unsuccessful as no method was found for raising the 

pH of the diet without liberating phosphorus. When the trace 
elements molydenum, vanadium, boron, and tin were added to 
the diet or drinking of albino rats no cariostatic effect was 
produced. 


AD-600 123 Div. 15 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
A CARDIOCYCLOGRAPH. 
by I. T. Akulinichev, E. B, Babskii, G. G, Gel'shtein, 
B. B. Lakunin, and G, V. Moskalenko.. Mar 64, 11lp 
FTD TT63 1189, TT 64 11653 
Unclassified report 


Unedited rough draft trans. of mono. Elektronika v 
Meditsine (Electronics in Medicine) Moscow/Leningrad, 
1960, p. 55-61. 


Descriptors: *Electrocardiography, Heart, Medical equipment 
Diagnostic agents, Electronic equipm+ui, Pulse rate, Blood 
vessels. 


The cardiocyclograph is an electronic instrument which 
records electrocardiograms which show simply and clearly 

a time analysis of the curve being recorded. It also indicates 
changes in the rhythm of the heart contractions. The electro- 
cardiograph is recorded on photographic paper in the form of 
segments corresponding to one heart-contraction cycle. 

This instrument can be used to record the pulse of peripheral 
arteries by use of a piezosensor connected to the input of the 
electrocardiographic amplifier. Simultaneous electrocardio- 
grams and continuous visual observations of the state of 
cardiac activity can be made by means of the electron beam 
tube of the input unit. 


AD-600 124 Div. 16,8 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. : 
EVALUATION OF DIFFERENTIAL AMPLIFIER CIRCUITS 
IN ELECTROPHYSIOLOGICAL RESEARCH, 

by D, N. Menitskii. 23 Mar 64, 9p 

FTD TT63 1196, TT 64-11654 


Unclassified report 


Unedited rough draft trans. of mono. Electronika v 
Meditsine (Electronics in Medicine) Msocow/Leningrad, 
1960, p. 143-148. 
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Descriptors: *Psychophysiology, (*Space perception, 
_Theory), Conditioned reflex, Time, Physiology, Rhythm 
(Biology), Stimulation, Proprioception, Central nervous 
system, Sensory mechanisms, Sense organs. 


The problem of space-time relationships and their 
perception by human and animal sense organs and brain, 
developed by A, A, Ukhtomskiy in his study of the dominant 
as a systemic behavior reaction, has not been sufficiently 
studied. His ideas concerning the chronotope were scattered 
in various articles and monographs. Unfortunately he didn't 
systematize them and they have been almost unnoticed by 
physiologists, psychologists, and philosophers. This article 
tries to systematize his published and unpublished material 
on the chronotope, and to concisely characterize the dominant 
principle and compare his reasoning concerning the interaction 
between the dominant and perception of the chronotope by 
human and animal sense organs and brain. 


AD-600 171 Div. 16 
OTS Price $0.75 


Naval Radiological Defense Lab., San Francisco, Calif. 
THE LONG TERM EFFECTS OF NEUTRON EXPOSURE ON 
BONE GROWTH IN THE RAT. 
. by R. D, Phillips and D, J. Kimeldorf. 25 Mar 64, 22p 
Task MRO05 08 5201 
NRDL TR737 
Unclassified report 


Descriptors: (*Bone, Radiation effects), (*Radiation effects, 
Neutrons), Radiobiology, Radiological dosage, Dosage, Dose 
rate, Radiation effects, Aging (Physiology), Growth, Legs, 
Rats, Fast neutrons. 


The long term effect of fast neutron exposure on bone 

growth in terms of femur, tibia and tail length was studied in 
male rats using a roentgenographic measurement technique. 
There was a growth deficit evident in all three structures of 
irradiated animals at the end of life span. The magnitude of 
the reduction in bone length was dependent upon the radiation 
dose and the age of the animal at the time of exposure. For 
animals exposed at the same age, the magnitude of the bone 
length deficit varied directly with dose. For animals exposed 
to the same dose, the effect was greater in juvenile animals 
than it was in young adult animals. The greater stunting 
effect of neutron exposure on bone growth in animals exposed 
as juveniles compared to animals exposed as young adults was 
explained on the basis of the faster growth rate of the juvenile 
animals at the time of exposure. (Author) 


AD-600 222 Div. 16, 8 
OTS Price $5.60 


k and Newman Inc., Cambridge, Mass. 
TRANSMISSION AND CODING OF INFORMATION IN 
AUDITORY NERVOUS SYSTEM, 
Final rept. 8 Jan 62-14 Feb 64. 
14 Feb 64, 55p, BBN1127 
Contract AF49 638 1142 
AFOSR 64 0966 


Unclassified report 


Desc rs: (*Psychoacoustics, Hearing), (*Hearing, 
Panknanastiidhe otidian Auditory nerve, Coding, Bionics, 
Auditory signals, Stimulation, Cerebral cortex, Cerebrum, 
Psychophysiology, Speech recognition, Neuromuscular 
transmission, Sensory mechanisms, Sensory perception, 
Pattern recognition. 


Research conducted on the electrophysiological aspects of the 
auditory nervous system, the neural activity during learning, 
and the different stages of alertness during sleep is outlined. 
Summaries are presented for the following research studies: 
(1) Long Duration Auditory Evoked Potentials in Man During 
Sleep, (2) The Effects of Midbrain Lesions on Cortical 
Responses to Acoustic Stimuli, (3) Differences in the Functions 
of the Two Cerebral Hemispheres, (4) The Use of Anatomical 
and Physiological Evidence in Theory Construction, and (5) 
Temporal Pattern Discrimination in Lower Animals and Its 
Relation to Language Perception in Man. 


MEDICAL SCIENCES - Division 16 


AD-600 227 Div. 16 
OTS Price $8.10 


London Univ. (England). 

RESEARCH ON DRUGS ON NEURONAL TRANSMISSION. 
Final rept. 

by J. P. Quilliam. Jan 64, 88p 

Contract AP6105225 

AFOSR 64-0951 


Unclassified report 


Descriptors: (*Drugs, Neuromuscular transmission), 
(*Neuromuscular transmission, Drugs), *CNS depressants, 
Central nervous system, Autonomic nervous system, 
Autonomic agents, Cholinesterase inhibitors, Local 
anesthetics, Acetylcholine, Stimulation, Nerve cells, Nerve 
fibers, Aldehydes, Barbiturates, Pentanols, Piperidines. 


The actions of centrally active drugs and related compounds 
on transmission across the synapses of the superior cervical 
ganglion of the cat, rabbit and rat have been studied because 
these synaptic junctions may be regarded as being closely 
allied to those seen between central neurones. Experiments 
on the cat ganglion were made in vivo with repetitive 
preganglionic nerve stimulation while those on the isolated 
ganglia of the rabbit and the rat were made in vitro and 
usually involved the application of single stimuli to the 
preganglionic trunk with recording of the evoked ganglionic 
or postganglionic action potentials. The results are sum- 
marized in 2 parts firstly, quantitative findings and secondly, 
qualitative observations with particular reference to modes 
of action. (Author) 


AD-600 228 Div. 16 
OTS Price $0.50 . 


Woodard Research Corp., Herndon, Va. 

SCREENING OF POTENTIAL RADIO-PROTECTIVE COM- 
POUNDS IN MICE. 

Annual progress repi., 15 Mar 63-15 Feb 64 

by Geoffrey Woodard. 12 May 64, 9p 

Contract DA49 193MD2405 


Unclassified report 


Descriptors: (*Radioprotective agents, Test methods), 
(*Biological assay, Radioprotective agents), Drugs, Dosage, 
Radiological dosage, Radiation effects, Radiation sickness, 
Inhibition, X rays, Radiation tolerance, Toxicity, Mice. 


A total of 701 coded compounds were screened for their po- 
tential radio-protective potency in mice in accordance with the 
following method: (1) An approximate maximum tolerated dose 
of each coded test compound was determined by administering 
the compound intraperitoneally in graded doses to groups of 
mice and these mice observed for pharmacologic and toxicolo- 
gic signs. Survivors at seven days were subjected to gross 
necropsy, also. (2) The test compound at this dose was then 
administered intraperitoneally to groups of six mice. At an 
interval when the compound was estimated to be most phar- 
macologically active, these mice were exposed to radiation 
from a Maxitron 300 X-ray unit at a dose which was calculated 
to be the LD 100/30 in similar groups of untreated animals. 
Untreated animals were exposed to this dose of radiation at 
the same time thereby serving as controls. The estimated 
protection offered by administration of the test compound was 
then determined, as compared with control values, and 
tabulated. (Author) 


AD-600 229 Div. 16 
OTS Price $0.50 


Woodard Research Corp., Herndon, Va. 
TESTING OF ANTIRADIATION AGENTS IN MONKEYS, AS 
AMENDED, 
Annual progress rept., 1 Jul 63-1 May 64 
by Geoffrey Woodard. 15 May 64, 6p 
Contract DA49 193MD2458 
Unclassified report 





612-02 “d ‘Z “ou ‘zp “A “ESET (SSN) HZOTOTg 
yOuUsUIe.IAOg Tyyedsy jo ‘sUeI} WFeIpP YBnoI poyTpeup 


yiodel porissejoug, 
9OF9TI-POLL ‘980T E9LL ALA 
deg ‘pg BW SZ ‘AOTNYIEW “TI *A Aq 
*(XE'IdWOO AOVdS-AWIL) JAOLONOUHO AHL AO LAXONOO 
S.ITISWOLHMN “Vv “V GNV LNVNIWNOd S3HL JO a Id IONTd 
’ “oro ‘day uosieyeg 
-jUZLIM ‘pueuIUIOD sulsyshg 90104 ITy ‘AIG “Yoo], uBToI0g 


00°T$ 9°d SLO 
9T “Ald 2ST 009-dv 


(zoy;ny) 

*UOTJVIOGIGASI JO UOTJEZTITIN oy} pue ‘uOT}TUZOOeI punos 
‘uOT}eZITVOO] TeINeUuyq pue terneuour 03 Ajdde ued suoTyeuLrI0y 
-SUBI} OS.ISAUT ZuyjON.14SU0d Jo poyjou ouTes 94} 3eY; Po":].100q} 
Joyziny oq Avul jy “wla}sAS SNOAIOU 9} UT peztTeer aq ATISvo 
PINOO 9soy} jeY} PUB ‘SUOTJEULIOJSUBI} OSISAUT OY} YON.IjZSUOD 

0} pesn oq Aeul suo ppe pousy{s pue ‘suopjenusye ‘sAetop jo 
swie3shs otdurts ATeATelOI yey} oq APUI jy *“sOdINOS pUTOS 9Y} JO 
UOT}EOOT OY} SOUTJop portnber ULIOJSUeI} OSIBAUT 94} jeY} pue 
‘uoyjueye optAoid 03 poz1eauT ATTeJUOU ST YOTYM [eUsTs ZuywW0o 
-U]} 94} JO UOTEULIOJSUeI] & ‘syyed AeTep Jo suResU Aq ‘aonp 
-OIJUT 0} ST UOTJEZTTBOOT UT eUUTd 94} Jo aTOI ayy ‘A100q} UT 


*s[Opoul [BOTWIOJeUy ‘UOTSSTUISUBI} IB[NOSNUIOINON 

‘youd punog ‘uojueyy ‘Aymnoe Aroyrpny ‘uopdeored £10} 
-Iphy ‘uo[ssTuisues} punog ‘punog ‘sTeuZ{s Aroypny ‘(sustue 
-yoou Alosueg ‘Zuy1voy,) ‘(Auoyeuy ‘1eq,) :2s10jdp10seq 


yWodel petyissepouy 
V6LZZE OES09 EZTN 308.1]U0D 
dog ‘79 ue *(‘ATUQ SIM) neeHeg “mM JUB~Hq Aq 
*NOILLVZITVOOT NVWOH NI VNNId SHL JO ATIOU AHL 
“ssu ‘eBp_iquieg ‘*ouy ‘yorvesoy pozUp 


09°%$ 2°1d SLO 
ot “AIq IfT 009-dv 


""~ssn ‘s1ejey ‘sTeuuy ‘AyderZoppiegD ‘(yuourdmbe teo~pow;w 
‘auyorpour ATVUTI9}0A,) ‘(astnd poorg ‘yuauidtnbs teoTpew=,) 
*(amnsseid pootg ‘yuourdtnbe [vorpey,) :srojdt190seq 


82-92 “d ‘g “ou (9g *A) 
6S6T (USSN) eALTeUTIE}0, Jo ‘suer} yyeIp YSnoI pazfpoun 


ylodel poTjissepoun 
SP9TI-F9 LL ‘9LTT €9LL ALA 
dg ‘p9 1eW 92 ‘AosjavAIpny ‘“y *y Aq 
“S'IVWINV NI 3UNSSAUd GOO AHL ONININUALIG 
GNV SAAVM ASTNAd AHL ONIGHUOOAN YOU LNAWNULSNI 
a ‘OTUO ‘dav Uosi19e}yeg 
“31M ‘plLemuUtog sulejsfg 920g Ijy “AIG “WcoL UBoT0g 


0S°0$ 2°11d SLO 
9T “Ald 8hT CO9-dv 


*ussn ‘ArzepyoAsg ‘ABopornsy, 
‘(eTsayjsouy ‘Ade.194}01300[q,) ‘(queuidmnbo Teorpow 
‘vIsoyjsouy,) ‘(eTsoyjsouy ‘juourdtnbo Teo;pe~=,) :s10jd119seq 


"1pt-6e% “d ‘O96T ‘perBuyue]/moosop (euTOTPey Uy SOyU0I}09Tq) 
OUTSITPOW A VyyUOIIYSTq ‘ouour Jo “sues} yep YBnoI poypouy 


yoda poery{sse[oup 
LOOTT $9 LL ‘LE- 1% 9S ALA 
dg ‘p9 1eW €% ‘AOWeqreyoug “WW *N Pue AcjoTOg *A *q Aq 
“SISOOUVNOULOATA YOU SNLVUVddY 
‘OO “dav wosreyneg 
“13}1M ‘pueurUIOD suie}shg eoI0g ITy “AT “Yoo] uBje10g 


0S°0$ 8°1Jd SLO 
9T “Ald L¥T 009-dv 


“Wi9ajSAS SNOAIOU 94} JO AWTAPOR OY} UT STeT}Ua}0d d1.1309Te0Tq JO 
goue}Loduly [euoT}OUNJ 94} 0} UBATS ST UOT}JUA}Ze Jo [vop yeor3 y 
“PaqtIosep Ss} STeyjUej0d [eo}1399T9 Jo Su~pIooer Ie[N{[eoR13zUT 

Aq sievok 0z Sed oy} Sutinp pouteqo yep Jo sseul oy} pue 
‘pyueseid ore sTetjUaj0d osay} Jo ydoou00 [eoTje10043 Areiod 
-UI9}U0D 84} ‘peleprsuad st sTeTUaied <11300T90Tq Jo sIMeU 
TeoyureyoorsAyd sy ‘*szuounredep AZo[or1g uy pue soyngT}suT 
[BO]peul je SojyenperZ1opun pue ‘syuepnys syenpe13 ‘oopyoer1d 
TeoyuyTS pue Aroze1OgE] Uy spoyjeuT TeoTZoporsAydo1z090]9 

‘9sn oyM sueToTsAyd pue sysTZororsAyd 103 popuszuy st yoo styl 


*syooq}xe,, ‘uiaysAs SnOAION 
‘kuderZopeydeoudo13001q ‘(AZojotg) senssty, ‘(AZoTorg) step 
‘sorsAydotg, ‘(sjuerind op13007q ‘ABoTOTSAYg,) :S10j;dp108seq 


*(dz8b) T96T ‘moosow ‘eApZoorzy 
-O1}991q BABYOYSGO ‘ouOUI jo ‘sueI} WeIpP YSnoI pojpoup 


qylodar perisstoun 
OS9TT 9 LL ‘08S E9LL GLa 
doze ‘b9 Geq LZ “AOS}UOIOA *g *q Aq 
*“ADO'IOISAHAOULOATA IVYANAD 
“OTuO ‘day wosi1syeg 
-V4311M ‘pueuru0D suiajshg 90104 ITy “AIG “Yoel usTo104 


0S*OT$ 9°Ng SLO 
9t “41d €€T 009-dv 


*AZojorsAyd tengdeored pue ‘AZoporsAud 
eords ‘AZoO1q pue ouTorpour soeds uo sjORI}Sqe o1e PopN{oUy 


"assn ‘setyderZorqig ‘spore AWeq ‘spor outuly ‘uoTded1eg 
‘kZo0jotsAug ‘AZopotqotpey ‘syueSe aatOojoI1doTpey ‘euToypeur 
eoedg *(sz00qjo uoTyeIpey ‘ABZoTotq soedg,) ‘(j10ddns oy'T 
‘sj0vrjsqy,) ‘(s}oerjsqy ‘j1oddns aj1'T,) :s10jdj10seq 


poder peTjisse[oupn 
ZP9TI-F9 LL ‘€€ $9d CIV 
det +9 Aew 9 
LT “ou “ydoy 
*SLOVULSAV JO NOILLV'TIANOO *‘SHONAIOSOIL 
“Vv “Ld “SNALSAS LUOddNS FATT NO FUNLVUALIT LAIAOS 
°9 *q ‘uojZulysem ‘ATG UOTJeULIOsUY soRdsO1Ey 


0S°0$ 2°ld SLO 
9T “Ald 62T 009-dV 


(toyyny) “sro TTTdure 3y} Jo ynduy 

8Y} Je SeBezTOA oso} Jo Butoueyeq Teuonrppe Aq ATco pezTyTeer 
eq ued UOTSserddns astou Jo SyUSTOTFJE0O eB1vy] ‘TeorUSpT 
ATONJOsSge jOU ST SUOT}IPUOD [eN{oe IEpUN o3e}TOA OsTOU 
esnedeg jey} SMOYS UOTJEZsSoAuT ‘sosouseTp pue syueurL1edxo 
TeorZojotsAyd [eotuy][O ut osn ITSY} JO MOTA Jo yuToOd oy} WIOIy 
*QAOQE P2zTO SJUSTOPYJI0O yjOq vo spuedep YoryM ‘yuaToTZe0o 
uotsseiddns astou oy} Aq pozt1ojyoereyo oq ued JeTyT]duIe 
[eIUseTezIp opeosvorynu v jo AytTenb oy], ‘opeosed 4SITy 

94} Aq POUTULIOJEp S]} JUSTOTJJOOO STU} ‘sop eoseo [eUOT}Ippe JO 
Sutjdnoo yy eFfueyo jou soop Teusrs oseyd-jo-yno ay} sduUTS 
*S[BUTUII9} Jndut oy} 07 pottdde st oBejzJoA sseydut usyM eprosed 
ay} JO yndsro ay} ye aBe}JOA oseyd-jo-jro jo JUNOUTe 9Y} SOATZ 
JI ‘opeoseo TeottjourwAs & UT peyojeul ere seqn} perred oy} 
YOTYM 0} eeIZep ey} SMOYS YOTYM ‘JUsTOFJO0oO ArjouruAs 94} (q) 
*SOPeOSEO [ETJUSIOJJIP [EuCT}Ippe [e19Aes Jo Zuy[dnoo oy} YT 
SOSVOIOUT JUSTOIJJ909 STU], “BCUBISTSAI SpOyjed UO yOuqpeey; 
@ATJEZOU JO UOTJLIOP SUOS yNOUITIM PUL ITM Sepedsed oy} Jo 
uoPJeoTT]dwe ay} Jo UoOTJVIaI 9Yy} SjUSsSerder YOTM JUSTOTZZe0O 
uopoefex 9y3 (2) :setTWUENk omj ouTUIexe 0} [NJesN St 3] ‘sa8ejs 
TePUSLIIJIP TENPTATPUT oy} JO SOT}STLezOVIeYyO AjITeNb 107 


“USsSN ‘sTsouseiq ‘aston 

‘yoeqpee, ‘sernjonijs opeoseg ‘(soqny u0I}0eTq) SepoyjyeED 
*(squerinod o[1j00Tq ‘ABopotsAyg,) ‘(adv3z10A ‘sroTsT{Cure 
JUSIIND,) ‘(SropTTdure yUaIIND ‘S}NOITD,) :s10j;dp10seq 


SAONAIOS IVVICAW - 9T UOSHAlu 





AD-600 282 
OTS Price $0,50 


Div. 16 


Maryland Univ., Baltimore. Dental School. 
INVESTIGATION OF THE MECHANISM OF ACTION OF 
RYANODINE ON MAMMALIAN SKELETAL MUSCLE. 
Final rept. 1 Nov 61-30 Apr 63. ’ 
by John I, White, 8 May 64, 9p 

Grant D CMLI8 108 37 


Unclassified report 


Descriptors: (*Skeletal muscle relaxants, Alkaloids), 
(*Alkaloids, Skeletal muscle relaxan‘s), Drugs, Biological 
assay, Neuromuscular transmission, Contraction, Relaxation 
(Physiology), Body fluids, pH, Adenosine phosphates, 
Electrolytes (Physiology), Muscles, Mammals. 


Efforts to isolate, from granule suspensions incubated with 
MG(++) and ATP, a chemical substance capable of relaxing 
contracted muscle fibers were unsuccessful. Conditions were 
established under which ryanodine increased by a factor of 
two or more the time required for fiber bundles to relax after 
a of calcium to the bath containing ATP, MG(++) and 
granules. 


AD-~600 299 
OTS Price $4,60 


Div. 16 


Baylor Univ., Houston, Tex. Coll. of Medicine. 
THE EFFECT OF TOTAL BODY IRRADIATION ON IMMUNO- 
LOGIC TOLERANCE OF BONE MARROW AND HOMOGRAFTS 
OF OTHER LIVING TISSUE, 
Final rept., 1 Feb 63-31 Jan 64 
by Vincent P. Collins. 31 Jan 64, 48p 
Contract DA49 146xz032 
Unclassified report 


Report on Nuclear Weapons Effects Research no. 03.011. 


Descriptors: (*Whole body irradiation, Bone marrow), 
(*Bone marrow, Radiotherapy), (*Radioprotective agents), 
Radiation tolerance, Radiation sickness, Dose rate, 
Radiological dosage, Cancer, Leukocytes, Biological products, 
Tissues (Biology), Transplantation, Immunology, 
Radiobiology. 


The effects of total body irradiation on 112 adults with dis- 
seminated cancer are summarized, This data has been col- 
lected over a ten year period. Tables are presented showing 
the dose rate, the time intervals between irradiation, and the 
survival time of the patients. The reaction of white blood cells 
and granulocytes following va: radiological doses and the 
effect of bone marrow injections following irradiation are 
described with case histories, cha*ts, and graphs, An annotated 
bibliography containing 78 reports selected from a review of 
more than 600 reports lists the organism used in the study, 

the amount of radiation used, and the findings for each of these 
reports. . This. literature search covers the period from 1967 
through 1962. 


AD-600 323 
OTS Price $0.75 


Div. 16 


Naval Radiological Defense Lab., San Francisco, Calif. 
STUDIES ON THE FORMATION OF HEPATIC LYMPH. 
by J. S, Krebs, R, W, Brauer, J. L. Bollman, and G. F. Leong. 
10 Mar 64, 22p 
Task MRO05 08 1200 
NRDL TR732 

Unclassified report 


Descriptors: (*Lymph,. Liver), (*Liver, Lymph), Secretion, 
Bile, Biliary system, Liver function tests, Biological stains, 
Blood plasma, Blood chemistry, Blood circulation, Cells 


(Biology), Chromatographic analysis. 


Samples of hepatic lymph collected from isolated perfused 

rat livers or from livers of whole rats, during continuous in- 

fusion of sulfobromophthalein sodium (BSP), showed two types 

of response with respect to content of BSP. One of these was 99 


‘ 


MEDICAL SCIENCES - Division 16 


characterized by lymph BSP concentrations below those in 
blood plasma, and a o! composition of lymph 

BSP different from that in both plasma and bile. In the other 
response, the BSP concentrations in lymph were grossly higher 
than those in plasma, and the chromatographic composition 

of the BSP was identical with that in bile. The second response 
was observed whenever bile flow was deliberately arrested, 

but it also occurred when bile was apparently flowing freely, 
suggesting that a type of nonobstructive, non~hemolytic jaundice 
could exist, based upon failure of labile mechanisms which nor- 
mally prevent diffusion of biliary substances into the extra~- 
cellular space. The chromatographic composition of the BSP 
in responses of the first type suggests that part of the BSP in 
hepatic lymph normally arises from the hepatic cells, rather 
than either the blood plasma or the bile. (Author) 


AD-600 333 
OTS Price $0.75 


Div. 16 


Biotechnology Lab., Univ. of California, Los Angeles. 
UPPER EXTREMITY PROSTHETICS RESEARCH, HUMAN 
TRACKING, SENSORY MOTOR CONTROL, MYOELECTRIC 
CONTROL STUDIES, 
Progress rept. 
15 Dec 63, 30p UCLA DE63 68 
Contracts V1005M2075; N123 60530 23558A 

Unclassified report 


Descriptors: (*Prosthetics, Control systems), (*Muscles, 
Motor reactions), (*Tracking, Operators (Personnel)), Arms, 
Simulation, Biophysics, Electric currents, Specifications. 


Contents: upper extremity prosthetics research, fundamen- 
tal studies to establish body control sites for application to 
externally-powered prostheses, control engineering survey, 
analysis of existing externally~powered prostheses and de~ 
velopment of advanced design specifications, needs analyses 
for selected functional units of the upper extremity prosthetics 
armamentariam; research on sensory-motor control; 
myoelectric control studies, research on the performance of 
human operators of tracking systems, performance evaluation 
of variables of the optical system on the NOTS tracking 
simulator, multiman tracking studies. 


AD-~600 342 
OTS Price $1.10 


Div. 16 


Free Univ., Berlin (West Germany). 
RESEARCH ON VOLUME CONDITIONED STIMULI AFFECT- 
ING SALT AND WATER EXCRETION, 
Report no. 2 (Final), 1 Oct 62-31 Jan 64 
by Otto H, Gauer. 15 Mar 64, 4p 
Grant AF EOAR62 75 
AFOSR 64 0992 
Unclassified report 


Descriptors: (*Stimulation, Excretion), (*Volume, Body 
fluids), (*Body fluids, Volume), Conditioned reflex, Salts, 
Urine, Parenteral infusion, Blood plasma, Blood pressure, 
Osmosis, Osmotic pressure, Heart, Arteries, Kidney function 
tests. 


Humoral effects and changes of renal hemodynamics during 
left atrial distension, competition of osmotic and volume con= 
ditioned stimuli in trained animals and the effect of body water 
immersion on plasma volume and a diuretic factor in the plas- 
ma were investigated. Results are given. (Author) 


AD-600 343 
OTS Price $4.60 


Uppsala Univ. (Sweden). 

RESEARCH ON THE GENESIS OF ACTION POTENTIAL IN 
EXCITABLE TISSUES, 

Technical (final) rept. 

by Torsten Teorell, 13 Apr 64, 44p 

Grant AF EOAR63 5. 

AFOSR 64 0988 


Div. 16, 25 
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Descriptors: (*Space environmental conditions, Kiebslella 
pneumoniae), (*Klebsiella pneumoniae, Space environmental 
conditions), Mice, Infectious diseases, Respiratory diseases, 
Body weight, Food. 


This study shows the effect of exposure of mice to an 

altitude of 35,000 feet and to an atmosphere consisting of 
approximately 85% oxygen, 10% carvon dioxide, and 5% nitrogen 
for 3, 7, 14, and 30 days on susceptibility to respiratory 
infection caused by aerosols of Klebsiella pneumoniae. Mice 
exposed to 35,000 feet for 14 days prior to challenge and then 
returned to 35,009 feet exhibited an increase in mortality from 
37% to 76%. "Mice exposed to 35,000 feet for 14 days prior to 
challenge and then kept at am ient altitude exhibited an increase 
in mortality from 37% to 53%.'There was an increased 
neutrophilic perceatage accompanied with a lower white cell 
count in the blood of mice exposed to 35,000 feet for 14 days. 
Mice lost weight initially when placed at 35,000 feet. They 
started gaining weight after about 2 weeks, and the rate of 
weight gain was approximately that of mice kept at ambient 
altitude. Mice kept at 35,000 feet consumed more food than mice 
kept at ambient altitude. (Author) 


AD-600 424 
OTS Price $0.50 


Div. 16 


Pennsylvania Univ., Philadelphia. Graduate School of 
Medicine. 
VENTILATION OF PARTS OF THE LUNG WITH CHEMICALS 
AND GASES IN AQUEOUS SOLUTION, 
Progress rept., 1 Dec 63-31 May 64 
by R, Wetton and A, B. DuBoise. 31 May 64, 10p 
Contract DA18 108AMC143A 
Unclassified report 


Descriptors: (*Bronchi, Absorption (Biological), 
(*Absorption (Biological), Bronchi), (Aerosols), Antibiotics, 
Drugs, Lungs, Solutions, Water, Gases, Fluids. 


The feasability of washing a lobe of the lungs with aqueous 
solutions of biological or chemical substances was demon- 
strated. The ability to obtain a high concentration of antibiotic 
for a long period was proven. Mixing and sampling problems 
were evaluated and found to constitute no obstacle. Adverse 
effects on the dog were not encountered. 


AD-600 435 
OTS Price $1.50 


Div. 16, 25, 30 


Research Lab, of Electronics, Mass. Inst, of Tech., 
Cambridge. 
SPEECH ANALYSIS AND SYNTHESIS, 
Final rept. 
Dec 63, 5lp 
Contract AF19 604 6102, Proj. 4610, Task 461002 
AFCRL 64 300 
Unclassified report 


Descriptors: (*Speech, Analysis), (*Speech, Models 
(Simulations)), (*Models (Simulations), Speech), Speech 
transmission, Speech recognition, Acoustics, Auditory 
perception, Noise, Sound signals, Synthesis, Resonance, 
Voice communication systems, Spectrum analyzers, 
Programming (Computers), Computers, 


This report summarizes research on speech analysis and 
synthesis during the period October 1, 1959 to September 30, 
1963. The introduction of the report gives a general outline of 
the problems that were studies and indicates that the emphasis 
was on the search for the generative rules governing the pro- 
duction of speech, The work on speech synthesis included the 
modification and improvement of an existing electrical analog 
of the vocal tract and the design of a new synthesizer with im- 
proved capabilities. Experiments gn the generation of several 
classes of speech sounds were carried out with the existing 
synthesizers. Techniques of reduction of speech spectra were 
developed, based on an analysis-by-synthesis approach, The 
properties of limited classes of natural speech events were 
studied both through acoustic analysis of the spectra and 
through direct examination of the articulatory processes, In 
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the latter case both high-speed photography and cineradiographic 
techniques have been exploited. In addition, experimental . 
investigations relating to the perception of speech and speech- 
like sounds have been carried out, (Author) 


AD-600 446 
OTS Price $0.75 


Div. 16 


South Pacific Commission, Noumea (New Caledonia), 

FISH INTOXICATION. NOTES ON CIGUATERA, ITS MODE 

OF ACTION AND A SUGGESTED THERAPY. 

by A. H, Banner, S, W. Shaw, C. B, Alender and Philip 

Helfrich. Sep 63, 26p SPC TP141 

Contracts AT04 3 235, Nonr2289 00, Proj. NR107 405 
Unclassified report 


Descriptors: (*Fishes, Toxicity), *Food poisoning, Toxins 
and antitoxins, Identification, Curare alkaloids, Pharmacol- 
ogy, Marine biology. 


Certain characteristics of the toxin causing ciguatera are 
reviewed, and it has been pointed out that there is no method of 
recognizing specific fish which may bear the toxin, nor of de- 
tecting the toxin in a fish except by feeding tests, nor of des- 
troying the toxin by any normal means of food preparation. 
Some aspects of the pharmacology of the toxin and a possible 
similarity in action of the toxin to the curariform drugs are 
discussed. Case histories are presented in which recovery, 
partial or complete, might be attributed to neostigmine or 
neostigmine-Tensilon therapy. Chemical and pharmacological 
studies are reviewed which show similarities between the toxin 
found in a barracuda from Guam and red snappers from the 
Line Islands. (Author) 


AD~600 467 
OTS Price $0.75 


Div. 16 


Sawyer (A. J.) Co., Inc., Strykersville, N. Y. 
CIRCULATING DEVICE FOR CLOSED CIRCUIT RESPIRA- 
TORY SYSTEM, 
Technical documentary rept., Apr 62-Nov 63. 
by Charles C, Jennings. Feb 64, 23p 
Contract AF33 657 9019, Proj. 6373, Task 637302 
AMRL TDR64 8 
Unclassified report 


Descriptors: (*Breathing apparatus, Closed ecological 
systems), (*Closed ecological systems, Breathing appara- 
tus), Space medicine, Space environmental! 23::ditions, Respi- 
ration, Oxygen equipment, Baiteries and components, Cen- 
trifugal compressors, Variable resistors, Impellers, Direct 
current, Voltage, Blowers. 


One type of circulating device for use in a closed circuit 
respiratory system is described. Circulation is required in a 
closed system to remove carbon dioxide, add oxygen, remove 
moisture, and cool recirculating gases. The device is a 
single-stage, centrifugal-type blower capable of discharging 
12 CFM of oxygen against a back pressure of 25 inches of 
water. It is powered by a 28-volt D, C. motor. Power supply 
is a silver cell battery. Flow control is maintained elec~ 
trically by a rheostat. (Author) 


AD-600 474 
OTS Price $5.60 


Div. 16, 15 


Institute for Research, State College, Pa. 
MICROSTRUCTURE OF GUESS PROCESSES: PART C, 
Rept. no. 3, 
by Masanao Toda. Sep 63, 51p 
Contract AF19 628 2968, Proj. 4690 
ESD TDR63 548 
Unclassified report 


Descriptors: (*Decision making, Probability), (*Probabil- 
ity, Decision making), Learning, Models (Simulations), 
Stochastic processes, Mathematical analysis, Sequences, 
Mathematical prediction. 
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AD-600 532 Div. 16 
OTS Price $0.50 


Medical Coll. of Georgia, Augusta 
THE ABSORPTION OF LONG-CHAIN FATTY ACIDS BY 
INTESTINAL PERFUSION IN SITU, 
Annual progress rept., 5 Apr 63-29 May 64. 
by James C. McPherson. 29 May 64, 6p 
Contract DA49 193MD2499 
Unclassified report 


Report on Studies of Lipid Metabolism Using C-14 
Labeled Materials 


Descriptors: (*Absorption (Biological), Intestines), 
(*Intestines, Absorption (Biological), (*Metabolism, Lipids), 
(*Lipids, Metabolism) Tracer studies, Physiology, Carbo- 
hydrates, Fatty acids, Digestive system. 


The intestinal absorption of lipids has been demonstrated by 
several techniques, each of which has its own advantages and 
disadvantages. Some of the disadvantages can be overcome by 
employing the method of in situ perfusion of an isolated 
intestinal segment for carbohydrate absorption. With this 
technique, the absorption of long-chain fatty acids, as bile salt 
micelles, has been demonstrated. The pattern of absorption is 
similar to the pattern for the transporting of glucose and sug- 
gests an active transport mechanism for fatty acids. (Author) 


AD-600 533 Div. 16 
OTS Price $0.50 


Medical Coll. of Georgia, Augusta 
FURTHER STUDIES ON THE EFFECT OF LIPASE IN- 
GESTION ON BLOOD LIPID LEVELS, 
Annual progress rept., 5 Apr 63-28 May 64. 
by James C. McPherson. 28 May 64, 6p 
Contract DA49 193MD2499 
Unclassified report 


Report on Studies of Lipid Metabolism Using C-14 
Labeled Materials 


Descriptors: (*Absorption (Biological), Lipids), (*Lipids, 
Absorption (Biological)), (*Tolerance (Physiology), Lipids), 
Metabolism, Digestive system, Tracer studies, Physiology, 
Pancreas, Enzymes, Blood chemistry. 


The effect of the ingestion of a high potency pancreatic lipase 
preparation to lower the fat tolerance curve in dogs and men, 
appears to be mediated through an increase in lipolytic activity 
of the blood. Studies utilizing rats fed a C14-labeled trigly- 
‘ceride meal suggest an alternate mechanism. With pancreatic 
lipase supplementation, the rate of absorption of lipid is 
increased about 30% in the early phase of absorption then 
decreased at a later time. In a six hour post-feeding experi- 
ment, the overall rate of absorption was decreased by about 
30% as measured by comparing the areas under curves of blood 
radioactivity and also by C1402 expiration. The possible 
explaination for these results are discussed, (Author) 


AD-600 548 Div. 16 
OTS Price $0.50 


Arctic Aeromedical Lab., Fort Wainwright, Alaska. 
PARARESCUE MEDICAL KIT, 
by W. W. Millard and J, R. Schumann. Jan 64, 10p 
Proj. 8238, Task 823801 
AAL TDR64 1 

Unclassified report 


Descriptors: (*Rescue kits, Medical supplies), (*Medical 
supplies, Rescue kits), Arctic regions, Air-sea rescues, 
Medica] equipment, Survival kits, Flares, Protective clothing, 
Snowshoes, Packs (Parachute). 


MEDICAL SCIENCES - Division 16 


At the request of the Alaskan Air Command a medical kit 

for the use of their pararescue team was developed. The kit 
consists of a canvas container with two large compartments, 
one equipped with medical supplies and the other with survival 
items such as down-filled coat, flares, etc. Two side pockets 
are available to carry the URC-4 radio transceiver and bat- 
tery. The kit is designed to allow the strapping on of bearpaw 
snowshoes for use in winter operations. Total weight of the 
kit is 29 pounds; with snowshoes, 35 pounds. The kit was jump 
tested and is now in operational use by the Alaskan Air Com- 
raand pararescue team. (Author) 


AD-600 549 Div. 16 
OTS Price $0.75 


Duke Univ., Durham, N, C, School of Medicine. 
VASCULAR RESPONSES DURING HYPOTHERMIA. 
by W. C, Sealy, M. A, Lesage and W. G, Young, Jr. 
Oct 63, 30p 
Contract AF41 609 1999, Proj. 8237, Task 823703 
AAL TDR63 19 

Unclassified report 


Descriptors: (*Hypothermia, Blood circulation), (*Blood 
circulation, Hypothermia), Muscles, Blood pressure, Stimu- 
lation, Reflexes, Body temperature, Acetylcholine, Epineph- 
rine, Drugs. 


In a series of experiments on dogs, it was found that core- 
induced hypothermia of 10 C does cause a decrease in vascular 
tone. The blood vessels maintain their ability to respond to 
epinephrine, norepinephrine, acetylcholine, and reflex changes 
as mediated through the carotid sinus. The response to vagal 
stimulation was blocked at a somewhat higher temperature than 
was the response to sympathetic stimulation. The dogs still 
responded to acetylcholine. Due to causes as yet undeter- 
mined, muscle blood flow was greatly diminished during core- 
induced hypothermia, .This diminution or shift perhaps aug- 
ments the flow in the central circuit and may be a protective 
mechanism, Quinidine does not abolish the temperature gra- 
dients in muscle. It did reduce the reactivity of the vascular 
tree, and perhaps in this manner is helpful in maintaining an 
adequate perfusion of the vital central areas. Abolition of all 
vascular control, in.spite of the attractiveness of the theory of 
uniform perfusion, may not be advantageous. (Author) 


AD-600 550 Div. 16 
OTS Price $1.25 


Wisconsin Univ., Madison, 
EFFECTS OF VARIATIONS IN CARBOHYDRATE, PROTEIN 
AND FAT INTAKE ON CHARACTERISTICS OF GROWTH OF 
RATS, 
by Dorotny J. Pringle and Marjorie M, Lavers. Dec 63, 
44p 
Contract AF41 657 30, Proj. 8238, Task 823803 
AAL TDR63 8 
Unclassified report 


Descriptors: (*Diet, Obesity), (*Rats, Growth), (*Obesity, 
Diet), Nutrition, Body weight, Proteins, Fats, Food, 
Carbohydrates. 


Rats of the Sprague Dawley and Osborne Mendel strains 

were fed purified rations containing 4.5% and 60% fat for per- 
iods ranging from 25 to 40 weeks. For both strains there was 
a significantly greater average weight gain with the higher fat 
intake than with the lower fat intake. The Osborne Mendel rats 
gained more weight than the other strain and it was found that 
at least 50 per cent of the Osborne Mendel group on the high 
fat diet were obese after 25 weeks. There was no significant 
difference between the caloric intakes of the two groups for 
either experiment. Studies of the output of C1402 and C14 in- 
corporation into tissue lipids following injection of acetate-1- 
C14 failed to differentiate the two groups in either study. Body 
composition values for the Osborne Mendel rats showed an in- 
creased deposition of fat and a diminished amount of protein 
and moisture in the rats fed the high fat diet as compared with 
those fed the high carbohydrate diet. An extensive review of 
the literature is included. (Author) 
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AD-600 580 Div. 16, 8 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
ELECTRONIC DEVICE FOR SIMULATING THE ELECTRICAL 
ACTIVITY OF THE HEART. ‘ 
by I, T. Akulinichev, E. B, Babskii, G. G, Gel'shtein, 
G. M, Petrov, and A, I, Skachkova, 25 Mar 64,.19p 
FTD TT63 1198; TT 64 11686 
Unclassified report 


Unedited rough draft trans. of memo. Elektronika v 
Meditsine [Electronics in Medicine] Moscow/Leningrad, 
1960, p. 312-326. 


Descriptors: (*Bionics, Heart), (*Heart, Bionics), 
(*Electrocardiography, Cybernetics), Computers, USSR, 
Simulation. 


Simulation of the electrical activity of the heart was used for 
studying the causes of various types of electrocardiograms, 
Electronic devices which simulate the electrical activity of the 
heart can be used as a visual training aid in the study of 
electrocardiography. 


AD-600 581 
OTS Price $0.50 


Div. 16, 8 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
ELECTRONICS AND INDUSTRIAL SAFETY. 
by P. M. Konin, V. A. Franke, A. A. Butilev, P. A. Kouzov, 
and I, M, Vitrinskii. 25 Mar 64, 13p 
FTD TT63-1200; TT 64-11687 
Unclassified report 


Unedited rough draft trans. of mono. Elektronika v 
Meditsine (Electronics in Medicine] Moscoe/Leningrad, 
1960, p. 383-392. 


Descriptors: (*Safety devices, Industrial plants), (*Safety, 
Electronic equipment), (*Measuring devices (Electrical and 
Electronic), Safety devices), Radioactive isotopes, Electronic 
relays, Electromagnetic fields, High frequency, Ultrahigh 
frequency, Noise, Static electricity, Illumination, Atmosphere, 
Air pollution, Industrial medicine, Radiation measurement 
systems, USSR. 


The following areas of electronics as applied to industrial 
safety are discussed: (1) measuring the intensity of electro- 
magnetic fields of low, high, and ultrahigh frequencies; (2) 
making instruments which will assure safety while operating 
electrical equipment; (3) measuring static electricity potentials; 
(4) measuring noise level and analyzing its frequency; (5) 
measuring illumination; (6) computing the dust content in the air 
and analyzing dust dispersion; (7) analyzing the content of 
harm‘ul admixtures in the air such as vapors and gases; and 

(8) measuring radioactive intensity and X-radiation. 


AD-600 594 Div. 16 
OTS Price $0.50 


Duke Univ., Durham, N. C. School of Medicine. 
STUDIES ON TOLERANCE TO PROLONGED DEEP 
HYPOTHERMIA, 
by M. A. Lesage, W. G. Young, Jr., and W. C. Sealy. 
Oct 63, 17p 
Contract AF41 609 1999, Proj. 8237, Task 823703 
AAL TDR63 20 
Unclassified report 


Descriptors: (*Hypothermia, Tolerances (Physiology)), 
(*Tolerances (Physiology), Hypothermia), (*Parenteral in- 
fusions, Blood circulation), (*Blood circulation, Mechanical 
organs), Dogs, Metabolism. 


MEDICAL SCIENCES - Division 16 


The advantages of hypothermia, below 10 C for two hours, 
induced and maintained by extracorporeal circulation of 200 
minutes were compared to partial bypass of the same duration 
during normothermia. In the normothermic group 5 of 6 dogs 
lived, In the hypothermic group 6 of 15 dogs (40 per cent) sur- 
vived when perfused to the high flow of 55 cc/kg/min. Eleven 
of 15 dogs (73 per cent) survived when the flow rate was re- 
duced to 20 cc/kg/min when the temperature was below 10 C. 
Metabolic data showed that no severe acidosis was present 
postoperatively in any group, and especially in the low flow 
group. The mortality was due to postperfusion lung syndrome 
even when low pressure was maintained in the left auricular 
chamber during perfusion. These findings are discussed and 


justify the use of low flow hypothermia during long lasting 
perfusion. (Author) 


AD-600 606 Div. 16 
OTS Price $0.50 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. : 
THE EFFECT OF IONIZING RADIATION OF HEPATIC 
REGENERATION IN WHITE MICE AFTER BRIEF AND 
CHRONIC IRRADIATION, , 
by G, S, Strelin and I. V. Shiffer. 7 Apr 64, 10p 
FTD TT64 230, TT 64 11696 

Unclassified report 


Unedited rough draft trans. of Byulleten' Eksperimental'noi 
Biologli i Meditsiny (USSR) 1963, v. 56, no. 7, p. 87-91. 


Descriptors: (*Liver, Radiation effects), (*Radiation effects 
Regeneration), (*Regeneration, Radiation effects), Radiation 
sickness, Ionization, Tissues (Biology), Dose rate, 
Radiological dosage, Radiobiology. 


This work compares the reaction of the mammalian liver to 
irradiation with different dose rates where this concerns the 
level of physiological regeneration of that organ. Using 
regeneration of white mice livers after partial hepatectomy as 
a criterion, the level of hepatic injury during short- and long- 
term irradiation of the animals by Co 60 gamma rays was 
studied. Tests showed that when the dose rate is lowered and 
the irridation is extended over a month the radiation effect is 
lost. It is not clear whether this depends on reparation having 
time to compensate for radiation injury in the case of chronic, 
or if with a single exposure ation occurs concomitantly 
with radiation sickness. In chronic irradiation radiation 
sickness this was not expressed and could not influence the 
course of regeneration. This data supports the theory that 
local irradiation suppresses hepatic regeneration only with very 
large doses of radiation. 


AD-600 610 
OTS Price $0.50 


Div. 16, 12 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Onio. 
A BRILLIANT NEW VICTORY OF SOVIET COSMONAUTICS: 
VALERI BILOVSKI AND VALENTINA TERESHKOVA IN A 
NEW COSMIC TANDEM. 
by Florin Zaganescu. 8 May 64, 13p 
FTD TT64 34; TT 64 11700 
Unclassified report 


Unedited rough draft trans. of Stiinta si Tehnica (Rumania) 
1963 v. 15 no. 7, p. 13-15. 


Descriptors: (*Astronauts, Space flight), *Space medicine, 
*Space flight, Manned spacecraft, Safety, Space biology, 
Telemeter systems, Females, Males. 


In this new space expedition, the main task assigned to the 
flight was the problem of studying the influence of the various 
factors of cosmic flight on the human organism, both as re- 
gards prolonged staying in orbit, and as to comparing the 
effects of these factors on the organisms of man and woman. 
In addition to these tasks, which require new, complex medi- 
cal biological research work, the proving and improvement of 
the systems of manned space vehicles, especially under con- 
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Descriptors: (*Cells (Biology), Wounds and injuries), 
(*Wounds and injuries, Cells (Biology)), *Healing, Cytology, 
Local anesthetics, Morphology (Biology), Chemical reactions, 
Transplantation, Tissues (Biology), Tissue culture. 


Summaries of research on the following subjects are pre- 
sented: (1) Action of local anesthetics on cells, (2) Morpho- 
logical studies, (3) Differential action of chemicals on cell 
organoids, (4) Wound healing, and (5) Organotypic cultures. 


AD-600 718 Div. 16 
OTS Price $1.25 


Texas A, and M. Univ., College Station. 
SESSILE ORGANISM ACCUMULATION IN A NEARSHORE 
WATER COLUMN DURING A ONE YEAR PERIOD, 
by R, D, Gaul and N. G, Vick. 10 Apr. 64, 48p TAMU Ref 
64 10T 
Contract Nonr2119 04 Proj. NRO83 036 
Unclassified report 


Descriptors: *Aquatic animals, Marine biology, Identifica- 
tion, Classification, Barnacles, Mollusca, Fouling. 


In the winter of 1963, a string of floats was installed at a 
position about two miles off shore from Panama City, Florida. 
One of the platforms was used as a base for data acquisition. 
This location was visited at bi-weekly intervals to photograph 
in situ the accumulation of marine organisms on the pairs of 
floats suspended at three levels. This report includes the 
photographic history so obtained and a partially annotated 
checklist of those major macroscopic organisms found on the 
floats after ten months in situ. No attempt at complete analysis 
of the species comprising the community which accumulated on 
the floats was made. However, certain prominent molluscs and 
barnacles, which made up a large fraction of the total volume 
of organisms, were used as indicators of gross accumulation. 


AD-600 721 Div. 16 
OTS Price $4.00 


Curtiss-Wright Corp., Caldwell, N. J. 
GERMFREE SURGICAL SYSTEM. 
by C, Herbert Wheeler, Jr. Dec 63, 275p 
Contract DA49 193MD 2167 
Unclassified report 


Descriptors: (*Germ-free atmospheres, Surgery), (*Sur- 
gery, Germ-free atmospheres), *Controlled atmospheres, 
Surgical techniques, Controlled atmospheres, Protective . 
clothing, Medical equipment, Hospitals, Decontamination, 
Medical personnel, Helmets, Design, Control. 


A Germfree Surgical System developed, fabricated and in- 
stalled in Jacobi Hospital for the U. £. Army Medical Research 
and Development Command, Office of the Surgeon General is 
described. 


AD-600 754 Div. 16, 15 
OTS Price $0.50 


RAND Corp., Santa Monica, Calif, 
ESTIMATION OF HEART PARAMETERS USING SKIN 
POTENTIAL MEASUREMENTS, 
Memo, rept., 
by R, Bellman, C. Collier, H. Kagiwada, R. Kalaba, and 
R, Selvester. May 64, 17p RM4138NIH 
Grant PHS GM09608 02 
Unclassified report 


Descriptors: (*Galvanic skin response, Heart), (*Heart, 
Galvanic skin response), Cardiography, Electrocardiography, 
Mathematical models, Models (Simulations), Linear program- 
ming, Boundary value problems, Electric currents. 


MEDICAL SCIENCES - Division 16 


A mathematical model. relating ventricular dipoles to surface 
potentials is sketched. Then it is shown that the inverse prob- 
lem--that of determining heart parameters on the basis of skin 
potential measurements--may be viewed as a nonlinear multi- 
point boundary value problem. Some numerical experiments 
show that quasilinearization provides a feasible method of 
solution, (Author) 


AD-600 773 Div. 16 
OTS Price $0.50 


Aviation Medical Acceleration Lab., Naval Air Development 
Center, Johnsville, Pa. 

OBSERVATIONS ON ACUTE AND CHRONIC OXYGEN 
POISONING. 

Interim rept. 

by George H. Kydd and L. H, Betz. 21 Apr 64, 15p 
NADC-MA 6331 


Unclassified report 


Descriptors: (*Oxygen consumption, Poisoning), (*Poison- 
ing, Oxygen consumption), High pressure research, Decom- 
pression, Oxygen, Toxicity, Exposure, Convulsive disorders, 
Paralysis, Decompression sickness. 


In an effort to discover the relationship between the occur- 
rence of convulsions (acute effects) caused by oxygen at high 
pressure (OHP), and paralysis (chronic effects), susceptible 
rats have been repeatedly exposed to OHP under conditions that 
would tend to lessen the tendency toward the occurrence of 
convulsions. One group was lightly anaesthetized (10 mg/kg 
Nembutal) and the other exposed for a short time to maximum 
pressure and slowly decompressed. Of the anaesthetized ani- 
mals, two developed paralysis without having exhibited any pre- 
vious acute (convulsive) effects while four developed paralysis 
with only slight acute effects. All of the slowly decompressed 
rats convulsed and only two showed paralysis. These observa- 
tions indicate that paralysis and convulsions are not necessarily 
associated symptoms of oxygen toxicity. (Author) 


AD-600 777 
OTS Price $0.75 


Div. 16, 29, 30 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 

ULTRAVIOLET FLUORESCENCE MICROSCOPY. 

by E, M. Brumberg. 28 Apr 64, 27p 

FTD TT63 1178, TT 64 11741 


Unclassified report 


Unedited rough draft trans. of Zhurnal Obshchei Biologii 
(USSR) 1956, v. 17, no. 6, p. 401-412. 


Descriptors: (*Microscopy, Fluorescence), (*Fluorescence, 
Microscopy), Ultraviolet radiation, Photomicrography, 
Color photography, USSR, Biology. 


Topics include: observation of ultraviolet fluorescence of 
preparations; producing color pictures in fluorescent light 
by changing the wavelength of the exciting light; observation 
of visible fluorescence excited by short-wave UV light. 


AD-600 785 Div. 16 
OTS Price $0.75 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 

SOME RESULTS OF THE STUDY OF THE BIOLOGICAL 
EFFECT OF NEUTRONS AND PROTONS, 

27 Apr 64, 23p 

FTD TT63 1046, TT 64 11739 


Unclassified report 


Unedited rough draft trans. of mono. Nekotorye Itogi 


Izucheniya Biologicheskogo Deistviya Neitronov i Protonov, 
SM-44/54, n. p., 1963, 19p. 
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AD-600 825 Div. 16 
OTS Price $0.50 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
A METHOD OF CONTINUOUS REGISTRATION OF LOCAL 
CEREBRAL BLOOD FLOW IN ACUTE AND CHRONIC EX- 
PERIMENTS, 
by D, I, Parolla. 28 Apr 64, 5p 
FTD TT63 1175, TT 64 11674 

, Unclassified report 


Unedited rough draft trans. of mono. Sbornik Voprosy 
Fiziologii i Patologii Nervnoi Sistemy, Moscow, 1958, 
p. 123-125. 


Descriptors: (*Blood circulation, Brain), (*Brain, Blood cir- 
culation), Measurement, Medical equipment, Electroen- 
cephalography, Electrodes, Thermistors, Thermoelectricity, 
Temperature sensitive elements, Laboratory equipment, 
Microwave bridges, Microwave equipment, 


A more accurate measure of the blood flow to the brain can 

be obtained by increasing the power supply to the bridge of 
electrodes which have been permanently inserted in brains of 
laboratory animals. The thermistor will then heat up. With a 
change in the amount of current flowing across the bridge, a 
thermoresistance heating to one degree higher than the tem- 
perature of the inflowing blood is obtained. The higher the 
density and heating conductivity of the ambient medium, the 
greater must be the current strength flowing through the ther- 
moelectrodes, The advantages of this method for registering 
blood flow are the simplicity of the attachment regulating the 
power supplies to the bridge, and the significant increase in 
sensitivity in registering blood flow by thermoresistance. 


MEDICAL SCIENCES - Division 16 


AD-600 870 
OTS Price $2.60 


Div. 16, 2 


Pacific Marine Station, Dillon Beach, Calif. 
MAN AND THE SEA 
by Joel W. Hedgpeth. 13 Apr 64, 28p 
Unclassified report 


A series of lectures delivered over KPFA, Berkeley, 
California, April 7-13, 1964, 


Descriptors: *Marine Biology, *Oceanology, Scientific 
research, 


The topics covered in this series of three lectures are the 
general principles of marine biology and oceanography, the 
role of marine biological stations in marine research, and 
the natural resources of the sea. 
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ALLOYS AFTER MULTIPLE TEMPERATURE EXPOSURES. 
15 Apr 64, 11p. FZM12 249 
Contract AF33 657 11214 

Unclassified report 


Descriptors: (*Aluminum alloys, Compressive 
properties), Temperature, 


AD-600 043 Div. 17 
OTS price $1.60 


IIT Research Inst., Chicago, Ill. 

HIGH-TEMPERATURE OXIDATION PROTECTIVE COATINGS 

FOR VANADIUM-BASE ALLOYS. 

Bimonthly rept. no. 3, 1 Feb-31 Mar 64, 

by Larry I. Kane and John J. Rausch. 1 May 64, 

13p. IITRI B6019 3 

Contracts NOw64 0140, NOw61 0806 
Unclassitied report 


Descriptors: (*Refractory coatings, Corrosion 
inhibition), (*Vanadium alloys, Refractory 
coatings), Coatings, Oxides, Films, Mechanical 
properties, Stresses, High-temperature re- 
search, Powder metals, Tin, Silicon, Silver, 
Copper, Aluminum, Niobium, 


The objective is the development of oxidation 
protectivé coatings for vanadium-base alloys for 
use at 1800 to 2500 F. The effect of the pack 
siliconizing process on the mechanical prop- 
erties of .020 inch thick sheet of V-60 w/o 

Cb - 1 w/o Ti is being studied, Samples are 
being evaluated before and after various high 
temperature exposures. Development of an oxida- 
tion resistant slurry or liquid cementation type 
coating for V-60 w/o Cb - 1 w/o Ti is progress- 
ing. Five slurry compositions containing tin, 
Silicon, silver, copper, aluminum, and columb- 
ium were investigated, and several of these 
showed good coverage, even at corners and 

edges. (Author) 


AD-600 070 Cate ht 
OTS price $.50 


Naval Research Lab., Washington, D. C, 

THE SOLUBILITY OF COLUMBIUM-1% zreconion IN 
SODIUM BY ACTIVATION ANALYSIS, 

by T. A. Kovacina and R. R. Miller. 
Op. 

NRL 6051 


20 Mar 64, 
Unclassified report 


Descriptors: (#*Niobium alloys, Zirconium 
ekieye} (*Zirconium alloys, Niobium alloys), 
(*Refractory metal alloys, Solubility), 
Sodium, Liquid metal coolants, Heat ex- 
changers, Compatibility, Liquid metal cooled 
reactors, Radioactivation analysis. 


The equilibrium solubility of the refractory 
alloy (Cb-1% Zr) in liquid sodium in the tem- 
perature range of 800 to 1380 C was determined 
under static, isothermal conditions, The 
standard comparator method of activation anal- 
ysis was used to determine the columbium and 
zirconium content of the equilibrated sodium 
samples, The solubility ranges were estimatec 
to be 0.25 to 250 ppm and 0.08 to 4 ppm by 
weight for columbium and zirconium, respectively. 
(Author) 


AD-600 086 Div. 7 
OTS price $.50 


Climax Molybdenum Co. of Michigan, Detroit. 
THE DEVELOPMENT AND EVALUATION OF TUNGSTEN-BASE 
ALLOYS. 
Progress rept., 10 Jan-10 Apr 64, 
by M. Semchyshen, Robert Q. Barr and Eric Kalns. 
10 Apr 64, 11p. CLIMAX-D 
Contract NOw64 0057 
Unclassified report 


METALLURGY - Division 17 


Descriptors: (*Tungsten alloys, Metallog- 
raphy), (*Metallurgy, Tungsten alloys), 
Vacuum apparatus, Casting, Extrusion, 
Mechanical properties. 


Tungsten-base alloys of the following nominal 
compositions were prepared by the vacuum=arc- 
casting process: (1) W + 0.1% Zr + 0.01% C, 
(2) W + 0.25% Hf + 0.02% C, (3) W+ 0.5% Zr + 
0.002% C, and (4) W + 0.5% Hf + 0.04% C. One 
blank from each ingot was subjected to the ex- 
trusion process at the Air Force ASD extrusion 
facility. Wrought bar stock was obtained from 
ingots containing 0.5% Zr and 0.5% Hf, while 
blanks prepared from the other two heats stalled 
the extrusion press. The recrystallization be- 
havior of the wrought bar stock is now being 
Studied, and preparation of tensile test speci- 
mens from the successfully extruded bars is in 
progress. (Author) 


AD-600 088 Div. 1% 
OTS price $2.25 

Defense Metals Information Center, Columbus, 
Ohio. 
U. S. GOVERNMENT METALWORKING PROCESSES AND 
EQUIPMENT PROGRAM. 
Status rept., 
by F. C. Holden and F. W. 
91p. DMIC DMIC201 
Contract AF33 615 1121, Proj. 8975 

Unclassified report 


Boulger. 18 Mar 64, 


Descriptors: (*Material forming, Metals), 
(*Bibliographies, Material forming), Beryl- 
lium, Alloys, Steel, Refractory metals, 
Processing, Deformation, Plasticity, Strain 
(Mechanics), Friction, High-pressure research, 
Ultrasonic radiation, Surface properties, 
Grain structures (Metallurgy), Metallic 
crystals, United States Government, Reports, 
Abstracts. 


A summary is given of the status of the various 
contracts involved in the U. S. Government's 
Metalworking Processes and Equipment Program. 
(Author) 


AD-600 112 Biv. 7 
OTS price $1.00 


Army Frankford Arsenal, Philadelphia, Pa. 
CELLULAR ALUMINUM FOR USE IN ENERGY DISSIPATION 
SYSTEMS, 

Technical rept., 

by S. Lipson. Apr 64, 38p. 

AFA R1716 Unclassified report 


Descriptors: (*Aluminum alloys, Cylindrical 
Soares? (*Porous metals, Mechanical propér- 
(*Struc- 
tures, Loading (Mechanics)), (*Energy, Absorp- 
tion), (*Energy management, Spacecraft), 

Heat treatment, Hardness. 


ties), ee ondehay Material forming), 


The compressive properties of cast cellular 
aluminum alloy cylinders were studied. The 
principal criterion for material evaluation was 
high energy absorption at uniform levels of 
loading through substantially complete deseruc- 
tion of the material. The effects of alloy 
composition, cell structure, heat treatment, and 
length/diameter (1/d) ratio were studied. The 
most promising material was a cast. 7075 aluminum 
alloy, heat treated to high hardness levels. 

The following conclusions were drawn: Cellular 
cylinders of 7075-T6 material having uniform 
cell size and appropriate 1/d ratios can provide 
for at least 15,000 ft-lb/lb of energy dissipa- 
tion when the cylinder height has been reduced 
by 70 percent. High strength compositions heat 
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Descriptors: (*Refractory metals, Sheets), 
(*Molybdenum alloys, Mechanical properties), 
(*Tungsten, Mechanical properties), Titanium 
alloys, Zirconium alloys, Mechanical prop- 
erties, Sheets, Recrystallization, Tensile 
properties. 


Progress is reported on a program to determine 
preliminary design information for tungsten and 
TZM molybdenum sheet produced in Phase I of the 
refractory metal sheet rolling program. This 
report covers preparation of the tungsten and 
TZM specimens for most of the different type of 
evaluations, continued the tensile tests on the 
tungsten sheet, determined the recrystallization 
characteristics of the three TZM materials, and 
determined the bend-transition temperature of the 
TZM sheet in the optimum condition. (Author) 


AD-600 327 Divs: 97, 25 
OTS price $2.60 


Metallurgical Research Labs., Syracuse Univ., 
N. Y¥. 
CRACK INITIATION IN METALLIC MATERIALS. 
Quarterly progress rept. no. 1, 
by V. Weiss, P. Packman, G. Nash and K. Schroder. 
Apr 64, 25p. MET E1160 04640P1 
Contract NOw64 0275d 
Unclassified report 


Descriptors: (*Fracture (Mechanics), Metals), 
*Lithium compounds, Fluorides), Failure 
Mechanics), Crystal lattice defects, Single 

crystals, Surface properties, Stresses, 

Stainless steel, Load distribution, Curve 

fitting, Sheets. 


Conditions for crack initiation as a function 
of test specimen geometry, test material, test- 
ing conditions and internal structure of the 
material were investigated. Lithium fluoride 
was used to give information concerning the 
dislocation moments and arrangement at and near 
existing cracks. The results include the ef- 
fects of dislocation arrangements in lithium 
fluoride single crystals near existing cracks. 


AD-600 363 OAs... tie cae 
OTS price $2.25 


Battelle Memorial Inst., Columbus, Ohio. 
SURVEY OF CURRENT KNOWLEDGE OF THE DEFORMATION 
CHARACTERISTICS OF BERYLLIUM AND THE REFRACTORY 
METALS. i 
Quarterly progress rept. no. 3, 15 Dec 63- 
13 Mar 64, 
by F. W. Boulger, A. R. Rosenfield, and D. E, 
Strohecker. 22 Apr 64, 87p. 
Contract N600 19 60240 

Unclassified report 


Descriptors: (*Beryllium, Deformation), 
(*Refractory metals, Mechanical properties), 
Extrusion, Aging (Materials), Hardening, Steel, 
Heat treatment, Tungsten, Molybdenum, Re- 
crystallization, Refractory metal alloys, 
Sheets, Tensile properties, Aluminum, Titanium, 
Stresses, Carbon alloys, Machine tools, 
Niobium, Copper, Lead, Temperature, Phase 
studies. 


During this reporting period, the technical ef- 
fort was concentrated on preparing interpretive 
reports on the extrusion process, the mechanisms 
and effects of dynamic strain aging, and the re- 
lationships among thermomechanical treatments 
and the resulting properties of metals. The 
articles on the latter two topics have not 
progressed far enough to be included in this re- 
port. The draft of the engineering analysis of 
the extrusion process is appended to this report. 
It is anticipated that the articles on the other 
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two subjects will be completed and that reports 
will be prepared on the rolling and forging proc- 
esses during the next quarter. Cracker! 


AD-600 375 Div... 1% 
OTS price $2.50 


Boeing Co., Seattle, Wash. 

AN INVESTIGATION OF LOW-CYCLE FATIGUE FAILURES 
USING APPLIED FRACTURE MECHANICS. 

Technical documentary rept., 15 Feb 63-15 Feb 64, 
by C. F. Tiffany and P. M. Lorenz. May 64, 106p. 
D2 23141 

Contract AF33 657 10251, Proj. 7381, Task 738101 
ML TDR64 53 Unclassified report 


Descriptors: (*Steel, Fracture (Mechanics)), 
(*Titanium alloys, Fracture (Mechanics) ), 
(*Maraging steels, Fracture (Mechanics) ), 
Fracture (Mechanics), Fractography, Aluminum 
alloys, Vanadium alloys, Nickel alloys, Ex- 
perimental data, Life expectancy, Metal plates, 
Pressure vessels, Mechanical properties. 


Basic principles of fracture mechanics were ap- 
plied to the investigation of cyclic flaw growth 
characteristics of Ladish D6A-C steel, tested at 
room temperature; 6A1-4V titanium, tested at 
-320 F; and 18Ni(300) maraging steel, tested at 
room temperature using uniaxially loaded, pre- 
flawed (fatigue cracked) test specimens. Ap- 
plicability of such data to prediction of the 
cyclic life span of biaxially loaded pressure 
vessels has been verified by testing six 17-inch- 
diameter, preflawed Ladish D6A-C test tanks. A 
brief discussion of technical background illus- 
trates the experimental approach-and the signif- 
icance of resulting test data. A method for 
utilization of NDT inspection and proof-pressure 
testing in conjunction with the cyclic flaw 


rowth data for design purposes is also presented. 
Author) 


AD-600 383 Dies. 07,725 
OTS price $.75 


Vienna Univ. (Austria). 
INVESTIGATION OF THE EFFECTS OF ULTRASONICS ON 
THE DEFORMATION CHARACTERISTICS OF METALS. 
Final rept., 1 Feb 63-31 Jan 64. 
31 Jan 64, 25p. 
Contract N62558 3436 

Unclassified report 


Descriptors: (*Metals, Deformation), (*Ultra- 
sonic radiation, Metallic crystals), Zinc, 
Aluminum, Crystal structure, Non-destructive 
testing, Test methods, Mechanical properties, 
Stresses, Hardening, Plasticity, Recrystalli- 
zation, Aging (Materials), Aluminum alloys, 
Copper alloys, Magnesium alloys. 


The softening and hardening effect of irradia- 
tion was investigated by means of static tensile 
tests using simpliest test samples (metal 
crystals, zine and aluminum). Softening occurs, 
if irradiation is superimposed on the static 
Strain during deformation. It may become so 
marked that the samples may be deformed practi- 
cally without stresses. Crystals thus deformed, 
Aowever, prove to be hardened to a great extent. 
Hardening can also be observed with samples, 
which to a certain extent only were deformed with 
superimposed ultrasonics. This implies that 
softening occurs during superimposed irradiation, 
whereas a hardening takes place as soon as ir- 
radiation is ceased (superposition of two proc- 
esses possible, one of them being prevailing). 
This hardening effect occurring after straining 
is proven by tests in which increasing straining 
with ultrasonics took place prior to the static 
tensile test. The extent of prestrain of 
Samples turns out to be of utmost importance for 
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impact, bend, fatigue, creep, and rupture proper- 
ties of the 18 per cent nickel maraging steels 
and on the effect of temperature on these proper- 
ties. Data for the properties of sheet, bar, and 
forgings, as well as data illustrating the effect 
of cold rolling, variation in the heat treatment, 
and elevated-temperature exposure also are pre- 
sented. Data on the effect of specimen orienta- 
tion, which are also included, indicate that the 
ductility and toughness of specimens designed to 
evaluate the properties in the short transverse 
direction are somewhat lower than in the other 
directions. The high strength and toughness that 
can be obtained in the 18 per cent nickel marag- 
ing steels make them attractive for certain 
critical applications that require these proper- 
ties. The fabrication characteristics, welda- 
bility, and simple heat treatment are other ad- 
vantages of these steels. (Author) 

AD-600 457 Divi © 17, 25 
OTS price $.75 


Boeing Scientific Research Labs., Seattle, Wash. 
THERMAL CONDUCTIVITY OF COPPER=NICKEL ALLOYS 
AT 4.2 K, 
by Joachim C, 
25p. 


Erdmann and James A, 
D1 82 0333 


Jahoda. Apr 64, 
Unclassified report 


Descriptors: (*Cryogenics, Thermal conductiv- 
ity), (*Copper alloys, Thermal conductivity) , 
(*Nickel alloys, Crystal lattices), Electrical 
conductance, Phonons, Scattering, Plasticity, 
Deformation, Chemical analysis, Heat treat- 
ment, Grain structures (Metallurgy), Phase 
studies, Computers, Weight. 


The lattice thermal conductivity of the complete 
Cu-Ni alloy series at 4.2 K has been derived 

from the measurement of the total thermal con- 
ductivity and the electrical residual resistivity 
of annealed specimens. It was found that copper- 
rich alloys decrease with increasing content of 
nickel. For the most nickel-rich alloy (Cu 02 - 
Ni 98) indications of additional phonon scattering 
processes, perhaps by spin-disorder, are found. 
The influence of plastic deformation has been 
measured and is briefly discussed. (Author) 


AD-600 515 Div.’ -17 


OTS price $1.75 


Massachusetts Inst. of Tech., Cambridge. 
MICROMECHANISMS OF CLEAVAGE FRACTURE IN 
POLYCRYSTALLINE ‘IRON, 
Progress rept. no. 6, 

by Charles J. McMahon, Jr. 
Contract NObs88&279 
SSC 161 


May 64, 62p. 


Unclassified report 


Report on Metallurgical Structure, 


Descriptors: (*Fracture (Mechanics), Iron), 
(*Iron, Fracture (Mechanics)), Ferrites, 
Grain structures (Metallurgy), Tensile prop- 
erties, Metallography, Carbides, Ductility, 
Brittleness, Phase studies. 


The initiation and propagation of cleavage 
microcracks in coarse-grained vacuum-melted 
ferrite, containing 0.035 and 0.007 per cent 
carbon, were studied by means of tensile tests 
carried out between room temperature and -196 C, 
and by special metallographic procedures. Cleav- 
age microcracks develop in ferrite during the 
strain-hardening portion of the stress-strain 
curve at low temperatures, and are initiated 
mainly by cracks which form in the carbides. 
Twinning does not play an important role in 
crack initiation over the entire temperature 
range studied. Carbide cracks during plastic 
deformation at all temperatures investigated, 
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but they lead to microcracks in the ferrite only 
when the applied stress is high enough to permit 
the carbide cracks to act as Griffith cracks. 
Carbide cracks also lead to the formation of 
large voids during the necking of specimens 
tested in the ductile and transition temperature 
regions, Pre-existing twins provide strong 
barriers to microcrack propagation. Twinning 
also causes the disappearance of the discon- 
tinuous-yield phenomenon at low temperatures. 

A model for microcrack initiation by carbide 
cracking is proposed, and the conditions leading 
to brittle fracture are discussed, (Author) 


AD-600 520 Biv. . 175% 


OTS price $2.75 


Nuclear Metals, Inc., Concord, Mass. 
DEVELOPMENT OF IMPROVED FABRICATION METHODS. 
PROCESSES, AND TECHNIQUES FOR PRODUCING TYPICAL 
AIRCRAFT SHAPES FROM BERYLLIUM, 
Final technical documentary rept., 
30 Nov 63, 

by R. G. Jenkins, J. M. Siergiej, A. K. Wolff 
and J. L. Klein. 29 May 64, 137p. NMI9'701 15 
Contract AF33'657 8783, Proj. MMP’ 644A 

ML TDR64 108 Unclassified report 


15 July 62- 


Descriptors:  (*Airframes, Production), 
(*Beryllium, Mechanical properties), Lubri- 
cants, Material forming, Dies, Drawing 
(Machine processing), Materials, Extension, 
Aircraft, Configuration. 


A basic procedure has been developed for warm 
drawing long lengths of a complex beryllium 
Structural shape to accurate dimensions, The 
Starting shape was a U-channel extrusion having 
a 1-1/2 inch wide web, 1 inch high flanges, and 
a thickness of flange and web of 60 to 100 mils. 
Draw reductions of up to 16 percent were ob- 
tained in a single pass, and reductions of up 
to 39 percent were obtained by multiple draws. 
The maximum length drawn was approximately 10 
feet. Large increases in longitudinal and 
transverse strength properties at room tempera- 
ture and at -100 F are obtained by drawing at 
800 F; on the average the increase in yield 
strength is approximately 2500 psi per one per- 
cent drawing reduction. However, drawing re- 
duces the ductility; for example, the longi- 
tudinal room temperature ductility of approxi- 
mately 6 percent is reduced to approximately 

2 percent by a 14 percent draw reduction. An- 
nealing after drawing reduces the strength but 
does not restore the ductility. Both strength 
and ductility are higher in the longitudinal 
direction than the transverse direction. The 
preferred orientation of the basal planes caused 
by extrusion is not changed appreciably by 
drawing. (See also AD-299 006) (Author) 


AD-600 563 Div. 17, 4 


OTS price $.75 


Naval Civil Engineering Lab., Port Hueneme, 
Calif. 

THE ELECTROCHEMICAL BEHAVIOR OF ARMCO IRON IN 
SULFURIC ACID, 

Technical note, 

by Howard A. Porte and Thomas E. Nappier. 

31 Jan 64, 26p. 

Task Y RO11 01 01 035 
NCEL N568 Unclassified report 


Descriptors: 


(*Iron, Electrochemistry), 
{*Iron, Corrosion), Corrosive liquids, Sul- 


furic acid, pH, Polarization. 

The polarization behavior of Armco iron in 
sulfuric acid solutions was investigated. Anodic 
and cathodic polarization curves were. obtained 
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and fracture toughness characteristics are com- 
pared at two strength levels (200-220 ksi and 
260-280 ksi). Particular emphasis was placed 

on transverse mechanical properties. Suscepti- 
bilities to hydrogen embrittlement of the various- 
ly different processed materials are also com- 
pared. In general, the data indicate that vacuum 
melting offers a significant improvement in 
mechanical properties over air-melted steel 
the transverse grain direction. In particular, 
the fracture toughness, impact strength, fatigue, 
ductility and resistance to hydrogen embrittlement 
are significantly enhanced by the vacuum melting 
process. (Author) 


in 


AD-600 762 Div. 17 


OTS price $4.00 


Nuclear Metals, Inc., Concord, Mass. 
REFRACTORY METAL CONSTITUTION DIAGRAMS. 
Rept. for Jan 62-Sep 63, 

by V. Nerses, E. J. Rapperport, 
L, F. Pease and S. J. Michalik. Jan 64, 300p. 
Contract AF33 616 7157, Proj. 7351, Task 735101 
WADD TR60 132 P3 Unclassified report 


J. L. Klein, 


Descriptors: (*Refractory metal alloys), 
Molybdenum alloys, Titanium alloys, Zirconium 
alloys, Tungsten alloys, Palladium alloys, 
Iridium alloys, Niobium alloys, Ruthenium 
alloys, Tantalum alloys, Rhodium alloys, 
Hafnium alloys, Osmium alloys, Rhenium alloys, 
Phase studies. 


Data on six binary constitution diagrams and four 
ternary constitution diagrams of some of the re- 
fractory metals are presented. The binary dia- 
grams include Nb-—Ru, Nb-Ir, Nb-Rh, Nb-Hf, Mo-Ir 
and W-Pd; the ternaries are Mo-Zr-Ti, Ta-W-Zr, 
W-Mo-Os and W-Re-Hf. The quaternary Mo-—Zr-Ti-C 
in the molybdenum rich region at low carbon con- 
tents was superficially examined. (Author) 


AD-600 764 Siy.( * T7 


OTS price $2.25 


Battelle Memorial Inst., Columbus, Ohio. 
FURTHER DEVELOPMENT OF A DUCTILE TUNGSTEN-BASE 
SHEET ALLOY. 

Summary rept., 3 Feb 63-3 Apr 64, 
by J. L. Ratliff, D. J. Maykuth, 
R. I. Jaffee. 30 Apr 64, 81p. 
Contract N600 19 59738, continuation 
NOw61 0677c 


H. R. Ogden and 


of Contract 
Unclassified report 


Descriptors: (*Tungsten alloys, Ductility), 
(*Sheets, Tungsten alloys), Rhenium alloys, 
Thorium compounds, Zirconium compounds, Ox- 
ides, Recrystallization, Tungsten, Powder 
alloys, Refractory metal alloys, Powder 
metallurgy, Transition temperature, Powder 
metals, Sintering, Grain structures (Metal- 
lurgy), Rolling aecntdarey) 


An experimental program was conducted with the 
primary objective of developing a room-tempera- 
ture ductile tungsten-base alloy. The alloying 
approach employed was to study the combined ef- 
fects of small additions of rhenium or iridium to 
tungsten for matrix softening and fine inert 
oxide dispersions of ThO2 or Zr02. Also, the 
effect of alkali~silicate doping additions to the 
matrix were studied as to their ability to con- 
trol grain size and recrystallization behavior. 
Optimum property combinations were found for W- 
5Re-ThO2 type alloys prepared using a commer- 
cially doped tungsten powder. The culmination 

of this research was the development of a W-5Re- 
4ThO2 alloy which showed an ultimate strength of 
193 ksi, a yield strength of 182 ksi, and a 6 
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per cent elongation in tension at room tempera- 
ture. This alloy also showed a i-hour recrystal- 
lization temperature of 2000 C and an ultimate 
tensile strength of 36.6 ksi at 1650 C (3000 F). 
(Author) 


Div. .17 
OTS price $5.00 


AD-600 784 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

CORROSION AND PROTECTION OF METAL STRUCTURAL 
MATERIALS, 

ed. by N. D. Tomashov. 
FTD TT63 672. 


20 Mar 64, 362p. 
Unclassified report 


Zashchita Konstrukt- 
Sbornik 


Trans. of mono. Korroziya i 
Sionnykh Metallicheskikh Materialov: 
Statei, Moscow, 1961, pp. 5-260. 


(*Metals, Corrosion), (*Corrosion 
inhibition, Alloys), Acids, Titanium, Nickel 
alloys, Titanium alloys, Tantalum alloys, 
Stainless steel, Fatigue (Mechanics), Coatings, 
Steel, USSR. 


Descriptors: 


The expediency of utilizing the concept of a con- 
trolling factor for the characteristics of a 
protective-action mechanism and a systematization 
of various types of anticorrosion protection is 
considered in the first article of the collec- 
tion. The remaining papers of the collection are 
devoted to specific problems encountered in ex- 
perimental study of the corrosion processes and 
the protection of meta'tlic systems. Such im- 
portant divisions as the study of gas corrosion 
during heat-treatment of alloys, the corrosion 
and protection of metals during etching in acids, 
the acid resistance of metals at elevated temper- 
atures, the corrosion of new metallic structural 
materials -- titanium, its alloys and niobium 
alloys containing tantalum -- and new studies to 
determine the intergranular corrosion of stain- 
less steels are reflected in this collection. 
Recent investigations linked with study of the 
corrosion fatigue of steel and with the corrosion 
and protection in certain operations of the 
chemical industry are also incorporated in the 
collection, (Author) 


Div. 17 
OTS price $3.60 


AD-600 790 


United States Steel Corp., Monroeville, Pa. 

THE EFFECT OF COBALT ON THE STRENGTH AND TOUGH- 
NESS OF Ni-Cr-Mo HIGH-YIELD-STRENGTH STEELS. 
Technical rept., 

by A. J. Birkle and L. 
Contract NObs88540, 


F. Porter. 1 Apr 64, 33p. 
Proj. SSO50 000, Task 1567 
Unclassified report 


Descriptors: 
Steel), 
(Cooling), Heat treatment, Nickel, 
Molybdenum, Mechanical properties, 
lography, Welding, 


(*Steel, Strength), 
(*Cobalt, Metallurgy), Quenching 


(*Toughness, 


Chromium, 
Metal- 
Feasibility studies, 


Quenched and tempered steels also hold promise 
as base metals for an HY-180/210 weldment. There- 
fore, a program was initiated to evaluate 
quenched and tempered steels for this applica- 
tion. The effect of varying cobalt content from 
QO to 8 percent on the strength and toughness of 
5Ni-1.5Cr-0.5Mo steels containing either 0.18 or 
0.25 percent carbon was determined. Studies on 
1/2-inch-thick water-quenched plates showed that 
all the steels exhibited optimum toughness at 
high yield strengths when tempered at 400 F. 
Steels without cobalt and a steel containing 0.23 
percent carbon and 8.04 percent cobalt had the 
best notch toughness at yield strengths in the 
.Tange 170 to 210 ksi. The toughness of these 
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AD-600 795 


Div. 17 
OTS price $3.60 


United States Steel Corp., Monroeville, Pa. 

DROP-WEIGHT TESTS OF EXPERIMENTAL HY-130/150 

STEELS. 

Technical rept., 

by S..T. Rolfe. 1 Apr 64, 37p. 

Contract NObs88540, Proj. SROO7 01 01, Task 853 
Unclassified report 


Descriptors: (*Steel, Drop testing), (*Fracture 
(Mechanics), Steel), Mechanical properties, 
Test methods, Nickel, Chromium, Molybdenum, 
Vanadium, Welding, Metal plates, Toughness. 


One of the most important requirements of HY- 
130/150 steels and weldments is high fracture. 
toughness, For laboratory screening of experi- 
mental steels, fracture toughness can be most 
conveniently determined from Charpy V-notch im- 
pact tests. However, fracture-toughness values 
obtained from drop-weight and explosion-bulge 
tests are also important, and correlations be- 
tween these tests and the Charpy V-notch test 
have not been established for steels having yield 
strengths in the range 130 to 150 ksi. Therefore, 
the Applied Research Laboratory conducted Charpy 
V-notch and drop-weight tests of 1/2- and 1-inch- 
thick plates of four experimental HY-130/150 
steels (3 3/4Ni-Cr-Mo-V, 5 1/4Ni-CraMo-V, 5Ni-Cr- 
Mo-V, and 7 1/2Ni-Cr-Mo steels) and HY-80 steel 
(heat-treated to a yield strength of 150 ksi) to 
determine the relation between Charpy V-notch and 
drop-weight test criteria and to determine the 
best method for obtaining fracture-toughness 
values to screen experimental HY-130/150 steels. 
The results indicated that for HY-130/150 type 
steels, the drop-weight test nil-ductility temp- 
erature (NDT) can be estimated from Charpy V- 
notch test data by determining the temperature 
corresponding to an energy absorption of about 40 
ft-lb, a shear fracture of about 50 percent, or a 
lateral expansion of about 20 mils. (Author) 
AD-600 803 Div; 17 
OTS price $1.25 
Defense Metals Information Center, Columbus, Ohio. 
DEFENSE METALS INFORMATION CENTER SELECTED 
ACCESSIONS, MAY 1964, 
comp. by Mary F. Banks. May 64, 49p. 
Contract AF33 615 1121, Proj. 8975 

Unclassified report 


Descriptors: (*Bibliographies, Metals), 
(*Alloys, Bibliographies), (*Refractory metals, 
Bibliographies), Refractory materials, Steel, 
Stainless steel, Mechanical properties, Com- 
posite materials, Tensile properties, Abstracts. 


AD-600 814 Div. 17 
OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. : 
A PHENOMENON IN ALLOYS OPPOSITE TO AGING, 
by G. I. Pogodin-Alekseev. 29 Apr 64, 8p. 
FTD TT64 124, TT 64 11669 
Unclassified report 


Unedited rough draft trans. of Fizika Metallov i 
Metallovedenie (USSR), 15:5, pp. 793-795, 1963. 


Descriptors: (*Brass, Aging (Materials)), 
(*Aging (Materials), Alloys), Hardening, 

Solid solutions, Grain structures (Metallurgy), 
Microstructure, Heat treatment, Cooling, Phase 
studies, USSR. 


Two types of aging were distinguished: aging 
which is the decomposition of a supersaturated 
solution and aging which is the dissolution of 
the excess phases. (Author) 


METALLURGY - Division 17 


Div. 17 
OTS price $.50 


AD-600 846 


Army Materials Research Agency, Watertown, Mass. 
THE INFLUENCE OF SECTION SIZE ON THE MECHANICAL 
PROPERTIES AND FRACTURE TOUGHNESS OF 7075-T6 
ALUMINUM, 6A1-6V-2Sn TITANIUM, AND AISI 4340 
STEEL, 

by Thomas S. DeSisto, 
Larson. Feb 64, 18p. 
Proj. 1A010501B010 
AMRA TR64 05 


Frank L. Carr and Frank R. 


Unclassified report 
Report on Basic Research in Physical Sciences. 


Descriptors: (*Aluminum alloys, Mechanical 
properties), (*Steel, Mechanical properties), 
(*Titanium alloys, Mechanical properties), 
Fracture (Mechanics), Toughness, Tensile 
properties, Heat treatment, Chemical analysis. 


The influence of section size on mechanical 
properties, yield strength, tensile strength, 
elongation, reduction of area, notched tensile 
ratios, and fracture toughness was determined for 
7075-T6 aluminum, 6A1-6V-2Sn titanium, and 

AISI 4340 steel. The tests were made on smooth 
tension specimens with diameters from 0.113 to 
3.57 inches, and sharply notched specimens with 
diameters from 0.160 to 5.05 inches. The tensile 
fracture topography of the smooth and notched 
specimens is illustrated and discussed. The data 
show that yield and tensile strengths are not 
changed appreciably by increasing section size, 
but ductility and toughness properties are 
affected. (Author) 

AD-600 848 Biv... 17 

OTS price $1.50 


Wales Univ., Cardiff. 

INTERNAL FRACTION OF MARTENSITE. 

Annual technical rept. no. 1, 

by R. Rawlings and J. McGrath. 

Contract DA91 591EUC2834 
Unclassified report 


29 Feb 64, 55p. 


Internal friction), 
Steel, 
Carbon, 


(*Martensite, 
(*Internal friction, Martensite), 
Metallography, Damping, Stresses, 
Metallurgy, Tests, Phase studies. 


Descriptors: 


A survey of the literature dealing with the 
internal friction of martensite was made. The 
internal friction peak at 250 - 270 C, generally 
accepted as being due to stress-induced movement 
of dislocations associated with carbon atoms or 
carbide particles, increases in height with 
carbon content. The rate of increase with carbon 
content decreases when the #C is more than about 
0.6. Possible reasons for this are discussed - 
these include the increased proportion of 
austenite, the faster rate of tempering during 
the test and the possibility of saturation of 

the dislocations with the higher carbon contents. 
An inverted torsion pendulum using wire speci- 
ments 2.5in. long and 0.031 or 0.039in. dia., 
which may be either cooled below room tempera- 
ture or heated either-in vacuo or in a con- 
trolled atmosphere is described. Provision is 
made for the application of a d.c. magnetic field 
of about 250 oe. to the specimen in order to 
avoid magneto-elastic effects. These have been 
Shown to be significant as shown by the de- 
creased damping obtained by the use of a magnetic 
field. All testing was therefore carried out 
with a field which probably saturates the 
specimen magnetically. (Author) 


AD-600 872 Div. 17 
OTS price $1.00 


Ling-Temco-Vought, Inc., Dallas, Tex. 
DEVELOPMENT OF NICKEL BASE ALLOY SHEET FOR HIGH 


119 
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Naval equipment, Maintenance, Data, Management 
control systems, Costs, Effectiveness, 
Abundance, 


The Navy is currently attempting to develop an 
information system for maintenance and material 
Management. A survey was conducted in order to 
obtain an initial estimate of information re- 
quirements for the many management actions per- 
formed throughout the Navy establishment. This 
paper describes the survey and its results. 
(Author) 


AD-600 527 Div. 18, 32 


OTS price $.75 


RAND Corp., Santa Monica, Calif. 

SOME IMPLICATIONS OF STRATEGIC CONCEPTS FOR 

WESTERN EUROPE NUCLEAR WEAPONS, 

by A. E. Wessel. Apr 64, 23p. P2904 
Unclassified report 


Descriptors: (*Nuclear weapons, Military 
strategy). (*Military strategy, Western 
Saosest. (*Western Europe, Military strategy), 
Political science, Cold war, Nuclear warfare, 
Foreign policy. 


A nuclear strategic concept which completely re- 
jects the use of Western European owned and con- 
trolled nuclear weapons as a supplement to U. S. 
military power is considered. Next, a kind of 
"Force de Frappe' supplement of nuclear weapons 
is discussed. Finally, a rather special type of 
a very powerful and, perhaps ultimate, nuclear 
Strategic concept is offered as food for thought. 
While there has been some significant public 
discussion of the first two concepts, the last 
one has some characteristics that have not been 
sufficiently explored. (Author) 


AD-600 642 Div. 18, 14, 17 


OTS price $.75 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D. C, 
PRESERVATION OF INACTIVE EQUIPMENT AND LONG-TERM 
STORAGE OF MATERIALS, 
comp. by Hans Janecka. 1 Nov 63, 26p. PDC S63 045, 
PDL49630 

Unclassified report 


(*Materials, Preservation), 
(*Bibliographies, Preservation), (*Storage, 
Materials), (*Preservation, Bibliographies), 
Preservation, Protective treatments, Corrosion 
inhibition, Logistics. 


Descriptors: 


AD-600 759 Div. 18 
OTS price $.50 


Edison (Thomas A.) Research Labs., West Orange, 
N. J. 
ENVIRONMENTAL INSTRUMENT PACKAGE FOR A CIVIL 
DEFENSE SHELTER. 
Summary of research rept. 
May 64, 6p. 
Contract OCD 0S62 216, Task 1232B 
Unclassified report 


Descriptors: (*Health physics instrumentation), 
(*Civil defense systems, Shelters), (*Instru- 
mentation, Environmental tests), (*Environ- 
mental tests, Instrumentation), Air pollution, 
Radiological contamination, Hazards, Safety. 


An instrument evaluation revealed deficiencies in 
every device of existing equipment. Recommended 
revisions to existing equipment relate to: (1) 
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Instruction material, (2) shelf life, (3) air 
sampling, and (4) new instruments. These in- 
clude: (1) Effective temperature indicator, 

(2) filament type hygrometer, (3) glass tube for 
oxygen, (4) carbon dioxide detector, and (5) 
exposure detectors. (Author) 
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AD-600 041 Div. 19, 30 
OTS price $2.25 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
GYROSCOPIC EFFECT, ITS, PHENOMENA AND APPLICA- 
TION (SELECTED CHAPTERS), 
by V. A. Pavlov. 29 Jan 64, 81p. 
FTD TT63 8373 TT 64 11639 

Unclassified report 


Unedited rough draft translation of mono. 
Giroskopicheskii Effekt, Ego Proyavleniya 

i Ispol'zovanie, Leningrad, 1961, pp. 52-75, 
118-147. (Chaps. 4, 7-8) 


Descriptors: (*Gyroscopes, Instrumentation), 
Navigation, Ships, Mining engineering, Ord- 
nance, USSR, Gyro compasses. 


The use of the gyrocompass for naval navigational 
purposes is examined. The design and operation 
of the Foucault gyrocompass, along with a prac- 
tical model of a. gyrocompass is presented. 
Gyroscopic steering instruments and ship's 
Stabilizers are discussed. The use of gyro- 
scopes in mining engineering is examined, with 
particular attention given to a gyroscopic 
Stabilizer of a magnetometer and a mine sur- 
véyor's gyrocompass. Finally, the use of the 
gyroscope for military purposes is studied. 


AD-600 107 Div. 19, 8 


OTS price $3.00 


Sierra Research Corp., Buffalo, N. Y. 

HIGH-ACCURACY FREQUENCY STANDARDS IN AERIAL 

NAVIGATION. 

Final rept., 

by Roger B. Russell, Jr. and John P. Chisholm. 

July 63, 153p. Sierra TRO373 

Contract FA WA4222, Proj. 116 8 8D 
Unclassified report 


Descriptors: (*Radio navigation, Airborne), 
(*Loran, Navigation aids), (*Radar equipment, 
High frequency), Standards, Analog computers, 
Clocks, Display systems, Low frequency, Hyper- 
bolic aavigation, Atomic clocks, Very low 
frequency. 


A study program was undertaken to determine the 
desirability and utility of the application of 
precise clocks (or frequency standards) to air- 
craft positioning measuring systems (or naviga- 
tion systems). The study included an investiga- 
tion of both atomic and crystal frequency 
Standards with regard to their performance rela- 
tive to this application. It also included the 
study of long-range navigation systems and their 
airborne equipment. Systems studied were Loran 
C and various VLF systems, mainly OMEGA. Some 
effort also was put into a VHF terminal naviga- 
tion concept that could be considered a long- 
range ILS or sectored TACAN. The concept of im- 
proved displays and of a simple analog computer 
for use with a rho-rho precise clocked Loran C 
System was also studied. A full system design 
utilizing the equipment studied under this 
program was not prepared, although detailed 
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The report presents the engineering results of 
the REGAL test evaluation program. The basic 
objective of the program was to determine the 
feasibility of the REGAL system, using an inter- 
ferometer antenna, to provide airborne derived 
elevation angle and range data capable of pro~ 
viding accurate guidance for the purpose of land- 
ing aircraft. Comprehensive static and dynamic 


testing has revealed that REGAL has an elevation 
accuracy of 0.03 degrees for all angles 0.25 
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degrees above the mean ground plane and that the 


Tange techniques present the ability to approach 


within #50 feet or 1%, whichever is greater, of 
the actual range. The latter part of the program 
was used to determine how well REGAL actually 
performed in a landing system. Over two hundred 
completely automatic landings were achieved using 
four different type aircraft, all equipped with 


different type landing computers and autopilots. 
(Author) 
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NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY - Division 20 


Final rept., Apr 60-Mar 61, 

by J. H. Simpson. Apr 64, 91p. GPLI A22 2 
Contract AF33 616 5715, Proj. 4431, Task 50758 
ASD TDR63 786 Unclassified report 


Descriptors: (*Gyroscopes, Nuclear magnetic 


resonance), (*Nuclear magnetic resonance, 
Oscillators), Optical equipment, Pumping 
(Electronics), Design, Operation. 


A review of the principles of the operation of 
the nuclear gyroscope is given. A detailed 
study of the low-field optical resonance tech- 
niques for orienting a collection of atomic 
nuclei and for monitoring the motion of the re- 
sultant magnetization led to the abandonment of 
the conventional high-field NMR techniques for 
constructing NMR controlled feedback oscillators, 
A theoretical estimate of the accuracy of a nu- 
clear gyroscope using optical techniques is made 
for a particular configuration which is found to 
have a high level of accuracy. Details of a 
laboratory test model are given, A method for 
making the gyro self calibrating is treated in 
Appendix I. Appendix II is a survey of optical 
pumping techniques. (Author) 


AD=600 172 Div. 20 
OTS price $.50 


Naval Radiological Defense Lab., San Francisco, 
Calif. 

DECAY CHARACTERISTICS OF SR93, 

by V. Akamian, 9 Mar 64, 16p. 

NRDL TR733 Unclassified report 


Descriptors: (*Strontium, Radioactive decay), 
(*Radioactive decay, Strontium), (*Strontium, 
Half sie f (*Fission product activity, 
Strontium), Gamma rays, Gamma-ray spectros= 
copy, Beta=-ray spectroscopy, Scintillation 
counters, Fission products, Nuclear energy, 
Yttrium, 


The decay characteristics of Sr93 were examined 
by gamma~ray scintillation spectrometry and beta~ 
ray proportional counting, A 7.8=-min half-life 
‘was derived from the heta-ray decay data in 
agreement with literature values, The gamma~ray 
Spectra yielded a 7.6 + 0,2=min half-life as- 
sociated with the four most abundant gamma rays. 
The gamma~ray energies associated with Sr93 in 
the 0 to 2,56—Mev range ares 0.174, 0.257, 
0.341, 0.451, 0.590, 0.717, 0.886, 1.02, 1.06, 
1.09, 1.21, 1.66, 2.13, 2.18, and 2.46 Mev. 

The relative abundance of the prominent gamma 
rays are 0.174(30), pe gf 0.590(83), 
0.717(31), and 0.886 Mev (100). Evidence of 

the possible existence of Y93m was noted, 
(Author) 


AD-600 253 Div. 20, 8 
OTS price $1.50 


Hughes Research Labs., Malibu, Calif. 
RESEARCH INVESTIGATION OF p-i-n- ELECTRON JUNC- 
TION DETECTORS. 
Summary engineering rept., 11 Feb 63-11 Apr 64. 
May 64, 54p. 
Contract NObsr89169 

Unclassified report 


Descriptors: (*Diodes (Semiconductor), Radia- 
tion measurement systems), (*Radiation meas- 
urement systems, Diodes (Semiconductor)), 
Detectors, Count-rate meters, Electrometers, 
Beta particles, Silicon, Lithium, Styrene 
plastics, Dose rate, Thallium, Phosphorus, 
Sulfur, Radioactive isotopes, Military 
requirements, 


Various types of radioactive sources containing 


the isotopes thallium-204, phosphorous-32, and 
sulfur-35 have been utilized in carefully speci- 
fied geometries for the purpose of comparing the 
response of silicon lithium-drifted p-i-n junc- 
tion of detectors with extrapolation chamber 
measurements of the surface absorbed dose rate 

in polystyrene. Specifically, data has been 
obtained showing the ratio of detector response 
(open-circuit voltage or count rate) to surface 
absorbed dose rate in polystyrene as a function 
of distance from the source for various source and 
detector areas for both thick and thin sources. 
‘Infinitely thick* solutions of thallium-204 and 
phosphorous-32 having circular areas of 1.04, 
10.0, and 100 sq cm and ‘thin’ dry (7.6 sq cm 
area) sources of all three isotopes were used. 
Detector open-circuit voltage measurements were 
made for all these source configurations using a 
number of moderately thin window p-i-n junction 
detectors having areas of 0.04, 0.24, 1.0, and 
11.9 sq cm. One of these detectors (0.24 sq cm) 
has been used for count rate measurements with 
all of the thick source configurations. The 
large (11.9 sq cm) detector was used only with 
the 10.0-sq cm-thick phosphorous-32 source. Fur- 
ther measurements are now in progress. For all 
of the detector and source configurations stud- 
ied, the response of the p-i-n detectors relative 
to absorbed dose rate increased with distance 
between source and detector. (Author) 


AD-600 270 Bie. ° "20. S 
OTS price $6.60 


Westinghouse Defense and Space Center, Baltimore, 
Md. 

FEASIBILITY STUDY OF EM GENERATOR. : 
Final technical documentary rept., Nov 62~Dec 63, 
by S. L. Ruby. Dec 63, 65p. Westing487A2 
Contract AF33 657 9588, Proj. 5237, Task 523701 
RTD TDR63 4168 Unclassified report 


Descriptors: (#*Electromagnetic waves, Genera- 
tors), (*Gamma emission, Sources), (*Nuclear 
physics, Gamma emission), Gamma rays, Reson- 
ance absorption, Isomeric transitions, Feasi- 
bility studies, Lasers. 


In hopes of achieving laser-like action for 

gamma radiation, the stimulated emission of gamma 
rays, a prerequisite but easier task, was studied. 
Studies indicate that although there is no 
theoretical difficulty, even the mere demonstra- 
tion of this effect in actual cases lies beyond 
present capabilities. In support of this con- 
clusion, two experiments will be discussed. Both 
use nuclear absorption, rather than the theo- 
retically almost identical stimulated emission 
process. The first experiment which was perform- 
ed as part of this contract shows that the 
"tlifetime'' of a nuclear state depends on the 
entire system in which the nucleus is placed. 

The second experiment, performed in Russia and 
reported in the JU. S. in early September 1963 
demonstrated that the nuclear resonance absorption 
process can just be barely detected in a nucleus 
whose half-life is 63 seconds. As anticipated, 
the probability for this process is decreased by 
various line broadening mechanisms. approximately 
six orders of magnitude below simple expecta- 
tions. The observed effect is barely above 
Statistical fluctuations. In conclusion: (1) In 
the best possible case, nuclear lifetime length- 
ening due to absorption can be barely observed, 
(2) Nuclear lifetime shortening-stimulated emis- 
sion is more difficult to observe by a factor of 
at least 10 to the 7th power. (Author) 


AD-600 297 Div. 20 
OTS price $1.00 


Nuclear-Chicago Corp., Des Plaines, Il]. 
DEVELOPMENT ENGINEERING OF CD V-797 CALIBRATOR. 
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NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY - Division 20 


This report presents in tabular and graphical 
form data from experimental measurements of 
scattered gamma radiation from slabs of aluminum 
and steel. Monoenergetic gamma rays from Cs137 
and Co60 sources with plane-normal incidence 

were used as irradiation sources. Detection 
angles used were 5, 10, 20, 30, 45, and 60 deg 
with effective thicknesses of one, two, three, 
four, and five 'mean-free-paths' of slab mate- 
rial. Since it was desirable to have spectra 

for larger angles (75 and 85 deg), a method of 
extrapolation was devised. The extrapolated 
spectra are presented in the text. Also included 
in this report are calculations of dose and build- 
up factors. There is also shown (in graphical 
form) how the over-all dose rate is affected by 
the added extrapolated spectra. (Author) 


AD-600 447 Div. 20, 2 


OTS price $1.25 


Travelers Research Center, Inc., Hartford, Conn, 
THE INFLUENCE OF LOCAL WINDS ON FALLOUT. 
Progress rept. no. 1, 1 July-31 Dec 63, 
by Pieter J. Feteris, Edwin Kessler, III, 
Edward A. Newburg. 31 Dec 63, 45p. 
Travelers7456 122 
Contract DA36 039AMCQ3283E, Proj. 3A99 27 005 
Unclassified report 


and 


Descriptors: (*Radioactive fallout, Airborne), 
(*Wind, Atmospheric motion), Particles, Sea 
breeze, Diffusion, Particle trajectories, 
Atomic clouds, Air mass analysis, Nuclear ex- 
plosions, Atmosphere models. 


Model local circulations are discussed with re- 
gard to their influence on the disposition of 
airborne particles in a non-precipitating, non- 
diffusive atmosphere. Two-dimensional vertical 
circulations like the sea breeze along a straight 
coast, or like the circulations near mountain 
ranges, when steady-state, principally affect the 
time of establishment of a pattern and not its 
shape or the ultimate patterns of the total ac- 
cumulations at the ground. When such calcula- 
tions intensify or decay during the passage of 
fallout through them,-both the duration and onset 
time of fallout at ground locations can be af- 
fected, with associated local changes of total 
accumulation, Three-dimensional local circula- 
tions affect the place of deposit of airborne 
particles and the time of their deposition. Cir- 
culations confined to the horizontal plane can 
affect the place of deposit and shape of a fall- 
Out pattern, but vertical air currents must occur 
to change the time of its establishment. Three- 
dimensional divergence accompanying vertical cur- 
rents in the real compressible atmosphere signi- 
ficantly increases local concentrations in only 
those cases where updrafts are about equal to 
particle fall speeds; in such cases, the role of 
diffusion should be simultaneously considered. 
The influence of local circulations, in any case, 
is greatest with respect to the smallest (slowest' 
falling) particles, (Author) 


AD-600 489 Div. 20 


OTS price $.50 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
SURPRISES OF ATOMIC NUCLEI: INSTANTANEOUS 
DECOMPOSITION OF HEAVY ELEMENTS. 
1 Apr 64, 4p. 
FTD TT64 893 TT 64 11714 

Unclassified report 


Unedited rough draft trans. from Pravda (Moscow) 
1963, no. 327, p. 4. 


Descriptors: (*Nuclei, Decomposition), 
(*Americium, Nuclei), Nuclear reactions, Half 
life, Isotopes. 


Div. 20 
OTS price $1.60 


AD-690 493 


Naval Research Lab., Washington, D. C. 
DOSIMETERS OF IONIZING RADIATION BASED ON THE 
MEASUREMENT OF THERMOLUMINESCENCE OF ALUMO- 
PHOSPHATE GLASSES (IKS DOSIMETERS), 
by I. A. Bochvar, A. A. Vasil'eva, I. B. Keirim- 
Markus, T. I. Prosina and Z. M. Syritskaya. 
24 Mar 64, 14p. 
NRL Trans972; TT 64 15841 

Unclassified report 


Dozimetry Ioniziruyushchikh Izluchenii, 
Osnovannye na Izmerenii Termolyuminestsentsii 
Alyumofosfatnykh Stekol (Dozimetry ''IKS*"'). 
Trans. of #Atomnaya Energiya (USSR) 1963, v. 15, 
no<. 1, BP. 40-52- 


Descriptors: (*Health physics instrumentation, 
Dosimeters), (*Dosimeters, Materials), (*Glass, 
Luminescence), (*Aluminum compounds, 
Phosphates), Design, Effectiveness, Radiation 
damage. 


Dosimeters developed from glass can be used for 
the dosimetry of beta-gamma radiation, of slow 
neutrons and of high energy charged particles 
ranging from 0.02 - (1 to 2). 10 to the 6th power 
rad. These dosimeters can accumulate and store 
information for a prolonged period of time (at 
150 C up to a month). The thermoluminescence of 
crystal phosphors had been repeatedly proposed to 
be used for dosimetry. Phenomena of radiophoto- 
luminescence and color variation of the glass 
under exposure to irradiation were utilized. A 
description is made of the thermoluminescant 
dosimeters made of alumnophosphate glasses. The 
Study was also concerned with the polycomponent 
glasses containing two or more elements of I and 
II groups as well as of silicon dioxide. (Author) 


AD-600 583 Div. 20 


OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

SILICON DETECTORS OF THERMAL NEUTRONS, 
by J. Chwaszczewska and A. Szechter. 
Sp. 

FTD TT64 95; TT 64 11688 


26 Mar 64, 


Unclassified report 


Unedited rough draft trans. of Nukleonika 
(Poland) 1963, v. 8, no. 7, pp. 489-493. 


Descriptors: (*Radiation measurement systems, 
Neutron pom Ae a sae neutrons, 
Neutron detectors), (*Neutron detectors, 
Silicon), Crystal counters, Boron, Lithium, 
Uranium, USSR. 


Surface-barrier silicon detectors of heavy 
charged particles were used for the detection of 
thermal neutrons by means of covering them with 
layers of boron, lithium, or uranium, There 
were obtained detectors of thermal neutrons with 
sensitive surface of 10-500 sq mm using silicon 
with a specific resistance of 265 ohm-cm. and 
1,000 ohm-cm, The effectiveness was measured 
and some characteristics were determined. 
(Author) 
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NUCLEAR PHYSICS AND 


comp. by Charlie M. Pierce. Sep 63, 61p. LMSC6 
90 63 96, SRB63 7 
Unclassified report 


Descriptors: (*Neutron flux, Measurement), 
(*Bibliographies, Neutron flux), Radiation 
measurement systems, Abstracts. 


The references cited deal with all aspects of 
neutron flux measurements. Most of the refer- 
ences were published between June 1959 and 

June 1963. The references are alphabetically 
arranged according to the first author. Corporate 
and personal author indexes are included. (Author) 


AD-600 709 Div. 20 


OTS price $2.60 


Maryland Univ., College Park. 
THE CORIOLIS ANTI=PAIRING AND THE BLOCKING EFFECTS 
IN DEFORMED EVEN=EVEN NUCLEI, 
Technical rept., 
by Amand Faessler, Walter Greiner and Raymond K, 
Sheline, Apr 64, 27p. MUP TR372 
Contracts AT4O 1 2434, Nonr179700 
Unclassified report 


Descriptors: (*Quantum mechanics, Nuclei), 
(*Even-even nuclei, Quantum mechanics), 
(*Coriolis effect, Even-even nucléi), Nuclear 
spins, Vibration, Hamiltonian, Nuclear energy 
levels, Nuclear moments, Osmium, Uranium, 


The additional effects of the Coriolis Anti- 
Pairing and blocking on the 2nd Order Rotational 
Vibrational Hamiltonian are discussed for even- 
even nuclei. This leads to lower limits on the 
pairing correlation energy (W sub 0) and the 
critical spin I sub c introduced by Mottelson 
and Valatin, Typical lower limits deduced from 
presently available experimental data are W sub 
o = 2 = 3 Mev and I sub c = 24 (08186) and 

50 (U238). The blocking constant deduced from 
experiment is in agreement with the theoretical 
estimate. (Author) 


Div. 20 
OTS price $4.60 


AD-600 710 


Maryland Univ., College Park. 

THE DYNAMIC COLLECTIVE THEORY OF ODD~A NUCLEI. 
Technical rept., 

by Michael Danos, 
Kohr. May 64, 48p. 
Contract Nonr179700 


Walter Greiner, 
MUP TR381 


and C, Byron 


Unclassified report 


Prepared in cooperation with National Bureau of 
Standards, Washington, D. C. 


Descriptors: (*Quantum mechanics, Nuclei), 
(*Odd-odd nuclei, Quantum mechanics), Nuclear 
resonance, Mathematical models, Selection 
rules, Photons, Nuclear cross sections, 
Hamiltonian, Wave functions, Operators (Mathe- 
matics), Isomeric transitions, Nuclear energy 
levels, Theory. 


The unified model and the collective giant dipole 
resonance model are unified, The resulting 
energy spectrum and the transition probabilities 
are derived. A new approximate selection rule 
involving the symmetry of the gamma-vibrations is 
established. It is verified that the main ob- 
servable features in the photon absorption cross 
section are not influenced by the odd particle, 
despite the considerably richer spectrum of 
states as compared to even-even nuclei. (Author) 


NUCLEAR CHEMISTRY - Division 20 


AD-600 755 Div. 20 


OTS price $9.10 


Ballistic Research Labs., Aberdeen Proving 
Ground, Md. 

NEUTRON REFLECTION AND FLUX VERSUS DEPTH FOR 
ALUMINUM WITH AN APPENDIX. NEUTRON DOSE TRANS= 
MISSION VERSUS THICKNESS. 

Rept. no. 5,. 

by Frank J. Allen, Arnold T. Futterer and 
William P. Wright. Feb 64, 103p. 

Proj. 1A022601A088 
BRL 1238 Unclassified report 
Descriptors: (*Aluminum; Neutron flux), 
(*Neutrons, Aluminum), (*Neutrons, Reflec-— 
tion), Neutron scattering, Shielding, Trans- 
port properties, Energy, Statistical data, 
Thickness. 


Detailed calculated results of neutron reflection 
and flux versus depth for aluminum are given in 
the form of machine printouts, The angular and 
energy distributions of the reflected neutrons 
along with the energy-dependent and total flux 

at various depths are contained in tabular form 
on the printouts. Neutron number current, number 
flux, and dose transmission, as functions of 
thickness, are also given in tabular form on the 
printouts. A table of summary information on 
reflection is presented, This contains number 
current, number flux, dose, and energy reflection 
factors as functions of incident energy and 
angle. A few figures are presented to illus- 
trate graphically the various tabular results, 

An appendix contains the dose transmission re- 
sults as a function of incident angle and slab 
thickness for the various incident energies. 
(Author) 


AD-600 761 Div. 20, 8 


OTS price $.75 
Williamson Development Co., Inc., Concord, Mass. 
STUDIES AND INSTRUMENTATION FOR ACCELERATING 
PARTICLES IN A PLASMA, 
Final rept., 
by Joseph G. Kelley, Allen G, Rubin, 
Nichols, 29 May 64, 29p. 
Contract AF19 628 309, Proj. 8608, Task 860804 
AFCRL 64 412 Unclassified report 


and Ivan A, 


Descriptors: 
(*Plasma physics, Betatrons), (*Betatrons, 
Plasma physics), Instrumentation, Lasers, 
Interferometers, Shock tubes, Vacuum apparatus, 
Feasibility studies. 


(*Particle accelerators, Design), 


This report discusses the Plasma Betatron. The 
Betatron was designed, built and operated as 
proposed. Suggestions are made for future modi- 
fications, Transient optical measurements are 
discussed. An image converter camera was in- 
corporated into the existing experiments, In- 
frared devices, particularly a laser interferom- 
eter, was designed. A 6 inch are driven shock 
tube facility was planned, set up and placed in 
operation, Significant modifications to the 
vacuum system and the high voltage system were 
completed. Various instrumentation problems are 
discussed. The.conclusions reached in each of 
these phases are presented. Appendices present 
theoretical details for two experiments —- the 
infrared interferometer and the plasma con- 
ductivity measurement. (Author). 


AD-600 767 Div. 20 


OTS price $3.00 


Bureau of Ships, Washington, D. C. 
INSTRUMENTS AND METHODS OF ANALYSIS OF RADIATION, 


129 
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22. ORDNANCE 


AD-600 058 Div. 22 
OTS price $.75 


Naval Ordnance Lab., White Oak, Md. 

INITIATION OF EXPLOSIVES BY EXPLODING WIRES. 
III. EFFECT OF WIRE DIAMETER ON THE INITIATION 
OF PETN BY EXPLODING WIRES, 

by Howard S, Leopold. 17 Mar 64, 27p. 

NOL TR64 2 Unclassified report 


Descriptors: (*Explosives initiators, 
Exploding wires), (*Exploding wires, Explo- 
sives initiators), (*PETN, Detonations), 
Wire, Platinum, Physical properties, Firing 
circuits, Capacitors, Reliability. 


The effect of wire diameter on the initiation 
of PETN by exploding platinum wires was inves- 
tigated. A one microfarad capacitor charged to 
2,000 volts was used as the energy source for 
exploding the wires. The diameter of the wire 
can be chosen so as to favor time reproducibility 
of explosion, reliability of effecting detona- 
tion, or vigor of the bridgewire output. The 
wire with the most vigorous shock output when 
tested in air is not necessarily the most effi- 
cient for effecting detonation when PETN is 
loaded on the wire, (Author) 


AD-600 059 Div. 22 
OTS price $.75 


Naval Ordnance Lab., White Oak, Md. 

ANALYSIS OF THE OPTICAL DETERMINATION OF 
DETONATION VELOCITY IN SHORT CHARGES, 

by A. R. Clairmont and I. Jaffe. 16 Mar 64, 27p. 
NOL TR64 23 Unclassified report 


Descriptors: (*Tetryl, Detonations), (*Charges 
(Explosive), Detonations), (*Detonations, 
Photographic analysis), Explosive materials, 
Velocity, Optical analysis, Transformations 
(Mathematics), Shock waves, Propagation. 


A transformation equation was derived whereby 
the data from smear camera records of the pe- 
ripheral detonation of a short (L/D of 2.5) 
tetryl charge can be interpreted to obtain a 
detonation velocity measurement. The results 
are in excellent agreement with the values meas- 
ured along the axis as well as with those pub- 
lished in the literature. (Author) 


AD-600 087 Div. 22 
OTS price $2.25 


RAND Corp., Santa Monica, Calif. 
CHARTS FOR DETERMINING THE CHARACTERISTICS OF 
BALLISTIC TRAJECTORIES IN A VACUUM, 
by Deane N. Morris. Apr 64, 84p. RAND 
RM3752PR 
Contract AF49 638 700 

Unclassified report 


Descriptors: (*Ballistics, Trajectories), 
(*Trajectories, Plotters), Vacuum, Suborbital. 
trajectories, Position finding, Graphics, 
Equations, Spacecraft, Terminal ballistics. 


A summary of information on the trajectories of 
ballistic vehicles traveling in a vacuum about a 
nonrotating, spherical earth is presented. The 
graphs presented are designed to permit the user 
to determine with reasonable accuracy the more 
important parameters connected with unpowered 
flight outside the atmosphere.’ These include 


ORDNANCE - Division 22 


the range, time of flight, apogee altitude, 
terminal velocity, and terminal flight-path 
angle, all as functions of the burnout velocity, 
the burnout angle, and the burnout and terminal 
altitudes. Charts are given for quickly 
establishing the values of velocity, flight-path 
angle, time, and range along the trajectory. 

The range of variables examined includes burnout 
altitudes from 400,000 to 1,000,000 ft, burnout 
velocities from 2500 ft/sec to escape velocity, 
and burnout flight-path angles between -30 and 
90 deg. Many of the graphs are presented in 
‘carpet-plot' form to aid in interpolation and 
in the visualization of the trends of the 
parameters, (Author) 


AD-600 189 Div. -22 
OTS price $1.00 


Ammunition Engineering Directorate, 
Arsenal, Dover, N. J. 

ENERGY MEASURING SYSTEM FOR XM5 TIMER, 

by Edward Gibbs, Earl Straway and Abraham 
Mastbaum, May 64, 31p. 
PA T™M1393 


Picatinny 


Unclassified report 


Descriptors: {*Timing devices, Energy), 
fool mechanisms (Ammunition) , Energy), 
*Energy, Measurement), Dynamics, Trans= 
ducers, Ammunition components, 

The design and fabrication of a system to measure 
the kinetic energy of the firing pin in the XM5 
Timer was accomplished using velocity transducers 
with appropriate read-out equipment. Experimental 
evaluation indicated that this technique rendered 
an accuracy of better than 2%. (Author) 


AD-600 273 Div. 22 
OTS price $1.00 


Ammunition Engineering Directorate, 
Arsenal, Dover, N. J. 

SHAPED CHARGE SCALING. 

Technical memorandum, 
by Oscar A. Klamer. 
PA TM1383 


Picatinny 


Mar 64, 31p. 
Unclassified report 


Descriptors: (*Shaped charges, Scale), 
(*Explosive materials, Shaped charges), 
Cavity liners, Explosion effects, Shaped 
charge jets, Penetration, Alignment, Spin, 
Geometric forms. 


The memorandum was prepared to provide a brief 
unclassified presentation of basic concepts, 
elementary design criteria and scaling techniques 
for shaped charges. The information is intended 
for individuals with little or no background in 
\Nthis field of munitions to provide them with suf- 
ficient data to understand design requirements 
for simple shaped charge items. (Author) 


AD-600 287 Div. 22, 15 
OTS price $.50 


Booz-Allen Applied -Research, Inc., Chicago, I1l. 
SOME STATISTICAL METHODS OF ANALYSIS RELATED TO 
WEAPON EFFECTS. 
Informal rept. no. 4. 
May 64, 5p. 
Contract DA18 108cm17174 

Unclassified report 


Descriptors: (*Weapon systems, Effectiveness), 
(*Statistical analysis, Weapon systems), Explo- 
sion effects, Optimization, Targets, Analysis 
of variance, 
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AD-600 445 Div. 22, °8 


OTS price $2.60 


Harry Diamond Labs., Washington, D. C. 

A MAGNETIC CORE ARMING PROGRAMMER FOR THE 
COPPERHEAD II FUZE SYSTEM, 

by M. J. Katz and G. W. .Kinzelman. 
26p. t 
Proj. 1P523801A300 
HDL TR1215 


20 Mar 64, 


Unclassified report 


Descriptors: (*Rocket fuzes, Programming 
(Computers)), (*Time delay fuzes, Magnetic 
cores), Magnetic core storage, Magnetic 
recording systems, Fuzes, Arming devices. 


An arming programmer having a magnetic core 
decade divider as the basic functional block has 
been designed for the Copperhead fuze system. 
The maximum time that can be programmed is 100 
sec with a maximum timing error of 0.1 sec. 

In addition to a firing pulse at T-0.0 sec, five 
output pulses at fixed times relative to T-0.0 are 
provided to initiate circuitry in the system. 
The timer has the capability of remote setting 
and once set does not require power for memory. 
(Author) 


AD-600 485 Div. 22, 18, 20 


OTS price $3.00 
Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
NUCLEAR WEAPONS AND THEIR EFFECTS, 
by Kurt Langhans. 24 Mar 64, 164p. 
FTD TT63 10613 TT 64 11708 
Unclassified report 


Kernwaffen und Ihre Wirkungen, trans. of 
Schriftenreihe Luftschutz Qwest Germany) 1961, 
no. 2, 126p. 

Descriptors: (*Nuclear weapons, Explosion 
effects), (*Radiological warfare agents, 
Classification), Nuclear warfare, Nuclear 
explosion damage, Detonations, Underground 
explosions, Underwater explosions, Radiation 
damage, Radiation effects, USSR. 


Contents: Classification of Nuclear Weapons; 
Vehicles and Means of Employment for Detonating 
Nuclear Weapons; The Tactical Possibilities of 
Radioactive Warfare Agents; The Types of Detona- 
tion and Their Disguishing Features; Nuclear- 
Weapon Targets; Description of Various Types of 
Detonations at 20 Kilotons of TNT at Distances 
of 5 to 10 km; The Impression in Cases of Dif- 
ferent Calibers and Distances; Influence of 
Weather and Other Factors on the Detonation Pat- 
tern; The Pressure Wave as an Annihilating 
Factor; Luminous Radiation as an Annihilating 
Factor; Nuclear Radiation as an Annihilating 
Factor; The Immediate Nuclear Radiation; The 
Residual Nuclear Radiation; and Protection From 
Nuclear Weapons. 


AD-600 516 Div. 22 


OTS price $1.25 


Ammunition Engineering Directorate, 
Arsenal, Dover, N. J. 

MALFUNCTION INVESTIGATION OF SIMULATOR, 
TILE AIR BURST: M74. 

Technical rept., 

by Benjamin Kroll and George H. Nilsen. 
43p. 

PA TR3141 


Picatinny 


PROJEC— 


Apr 64, 


Unclassified report 


Descriptors: (*Projectiles, Air burst), (*Air 
burst, Simulator), (*Simulators, Malfunctions), 
Detonators, Propelling charges, Fuzes 
(Ordnance), Safety, Ordnance. 


ORDNANCE - Division 22 


Malfunction investigation of simulator, 
tile air burst: 


projec- 
M74 was undertaken to determine 
the following: (1) What caused premature bursts 
of simulators; (2) How to prevent recurrence of 
similar prematures; and (3) How to dispose of de- 
fective materiel. The prematures under investi- 
gation were caused by defective crimping of the 
closing disc in the charge case assembly. 
(Author) 


AD-600 537 Div. 22 


OTS price $.75 


Springfield Armory, Mass. 

VEHICULAR MOUNT SIMULATOR=ANALYZER. 
Technical rept., 

by D. Gelfond. 12 Sep 63, 23p. 
Proj. M1 3 50016 O2M1M6 
SA TR20 2902 Unclassified report 
Descriptors: (*Gun mounts, Recoil mechanisms), 
(*Hydraulic servomechanisms, Feasibility 
studies), Springs, Linear systems, Simula- 
tion, Feedback, Servomechanisms, Structural 
properties, Gun auxiliary equipment. 


An investigation has been conducted of the 
feasibility of using a hydraulic servomechanism 
to simulate the characteristic of a spring. The 
response of a displacement feedback servo system 
to a disturbance at its mechanical output point 
is determined analytically, and it is shown that 
the characteristic of a linear spring is defined. 
Experimental results confirm the theoretical 
analysis within the limits of practical com- 
ponents. Modification of servovalve gain char- 
acteristic is necessary to improve usable 

linear range, (Author) 


AD-600 558 Div. 22, 12 


OTS price $.50 


Magnavox Co., Urbana, I11l. 
SOLID-STATE ARM SAFE DEVICE (PHASE IV). 
Monthly progress rept. no, 1, 2 Mar-1 Apr 64, 
by L. W. Ricketts. 2 Apr 64, 10p. 
Contract DA11 O220RD4048 

Unclassified report 


Descriptors: (#Arming devices, Guided missile 
warheads), Semiconductor devices, Amplifiers, 
Guided missile safety. 


Results are given of preliminary studies on the 
design, development, and fabrication of pillbox 
transducers and miniature solid state arm safe 

devices capable of functioning in various war- 

heads for Army missiles and under a wide range 

of environmental conditions. (Author) 


AD-600 655 Div. 22, 17 


OTS price $.75 


Springfield Armory, Mass. 

TENSILE AND IMPACT PROPERTIES OF INVESTMENT CAST 
STEELS, 

by J. F. Panda. 5 Aug 63, 
SA TR19 1006 


24p. 
Unclassified report 


(*Casting, Mechanical proper- 
(*Small arms), 
Tests. 


Descriptors: 
ties), (*Steel, Casting), 
Tensile properties, Toughness, 


An investigation was made to determine tensile 
and impact properties of investment-cast steels 
used for small arms components. Tensile bars of 
1/4-inch diameter were cast to finished dimen- 
sions. Impact bars were cast.to allow for the 
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PERSONNEL AND TRAINING - Division 23 


DETERMINING THE MILITARY CAREER FORCESTRUCTURE, 
WASHINGTON, D. C,, MAY 28=29, 1963. 

Symposium rept. 
1964, 8Op. 

ONR ACR85 Unclassified report 
Report on Job.Analysis in the Military Services, 


Descriptors: 
pean coat 
management 


(*Military personnel, Personned 
(*Air Force personnel, Personnel 
» Naval personnel, Performance 


(Human), Training, Armed forces research, Job 
analysis, Computers, Decision making, Symposia. 


Contents: How Professional Should Our Enlisted 
Force Be; The USAF Airman Carrer Force Structures 
USAF Program Change Simulations: Concepts and 
Model; CAPRI (Computerized Advanced Personnel 
Requirements Information); Development of a New 
USMC Manpower Control System; Issues in Defining 
the Research Problem; Criteria for Career Force 
Structure; and The Naval Bureau of Personnel 
Program Plans, 


AD-600 504 Div. 23, 4 


OTS price $.50 


Foreign Tech, Div., Air Force Systems "Command, 
Wright-Patterson AFB, Ohio. 
.CHEMISTS ON A CONSTANT ALERT, 
25 Mar 64, 7p. 
FTD TT64 1923 TT 64 11722 
Unclassified report 


Trans. from Pravda, Moscow, 1963, no. 327, 
23 Nov, p. 1. 


Descriptors? (*Scientific personnel, Chemical 
engineering), Symposia, USSR, Production, 
Chemistry. 


AD-600 505 Div. 23, 4 


OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
SKILLFUL PERSONNEL FOR LARGE=SCALE CHEMISTRY, 
by I. Gunar. 25 Mar 64, 8p. 
FTD TT64 1933 TT 64 11721 

‘ Unclassified report 


Trans. from Izvestiya (USSR) no. 277, 23 Nov 1963, 
p. 3. 


Descriptors: (*Scientific personnel, Chem- 
istry), Scientific research, Production, 
Chemical engineering, Agriculture, Biology, 
USSR. 


AD-600 697 Div. 23, 28, 30 


OTS price $.75 


American Inst. for Research, Palo Alto, Calif. 
DELAY OF SELF-TESTING IN THREE TYPES OF PROGRAMED 
TEXT. 
Technical rept. no. 8, 
by Wayne A. Hershberger and Donald F, Terry. 
May 64, 21p. AIR C28 5 64TR 
Contract Nonr307700 
Unclassified report 


Descriptors: (*Learning, Test methods), 
(*Reading, Students), (*Programming (Computers), 
Teaching machines), Cybernetics, Education, 
Reaction (Psychology), Conditioned reflex, 
Effectiveness. 


This study compared three intervals of delay 


(corresponding to the times required to read 
several words, paragraphs, or pages) between 
initial reading and subsequent self-testing for 
recall, in three types of programed texts, One 
type of text permitted the subject to reread 
before answering (Preview), another after 
answering (Review), and a third type exposed the 
correct answer after the subject responded (Con- 
firmation). Three matched groups of pretested 
sixth graders, 55 in all, read the three types 
of programs and took a posttest. Both variables, 
program type and delay interval, affected pro- 
gram errors but neither affected gain scores. 
However, all delay intervals of self-testing 
were superior to no self-testing. Related re- 
search was reviewed from a cybernetic viewpoint. 
(Author) 


AD-600 749 Div. 23, 19 


OTS price $1.50 


Human Resources Research Office, George Washington 

Univ., Washington, D, C, 

ADVANCED LAND NAVIGATION: DEVELOPMENT AND EVALU- 

ATION OF A PROTOTYPE PROGRAM OF INSTRUCTION, 

by Theodore R. Powers. Apr 64, 55p. HumRRO TR89 

Contract DA44 188AR02, Proj. 2J024701A712 
Unclassified report 


Descriptors: (*Military training, Navigation), 
(*Navigation, Terrain), Army personnel, 
Compasses, Training devices, Terrain, Terrain 
avoidance, Maps, Map reading, Personnel 
management. 


To enable infantrymen to acquire proficiency in 
advanced land navigation (ALN) techniques, an 

ALN performance requirement at the level of 
infantry advanced individual training (AIT) was 
developed in this study. Graduates of infantry 
AIT were tested on navigational routes of the 
level of difficulty prescribed by the performance 
requirement. This diagnostic assessment provided 
guidance for development of a 10-hour prototype 
program of instruction in ALN, The program was 
administered to 100 enlisted men whose performance 
was then evaluated on’the prescribed navigational 
routes, In the experimental group, 50% of the men 
met the prescribed daytime performance requirement, 
as opposed to 5% of those without the experimental 
training; 76% met the performance requirement for 
nighttime navigation. The 10-hour program of 
instructiion in ALN can be used to train enlisted 
men to navigate accurately over difficult, un- 
familiar terrain under all conditions of visi- 
bility. (Author) 


AD-600 781 Div. 23, 28 


OTS price $.50 


Personnel Research Lab. (6570th), Aerospace 
Medical Div., Lackland AFB, Tex. 

PREDICTION BY CAREER FIELD OF FIRST TERM AIRMAN 
PERFORMANCE FROM SELECTION AND BASIC TRAINING 
VARIABLES, : 

by Eli S, Flyer. Mar 64, 20p. 

Contract AF41 609 1598, Proj. 7719, Task 771902 
PRL. TDR64 5 Unclassified report 


Data reduction and computer operations performed 
by Teledyne Systems Corp. 


Descriptors: (*Air Force personnel, Aptitude 
tests), (*Aptitude tests, Air Force personnel), 
Performance (Human), Military training, 
Mathematical predictions, Education, Statistical 
analysis, Military personnel. 


To gain information that might be useful in 
improving airman classification, 29 predictor 
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PHOTOGRAPHY AND OTHER REPRODUCTION PROCESSES - Division 24 


AD-600 824 Div. §2R4,. 22 


OTS price $1.25 


RCA Service Co_, Patrick AFB, Fla. 

STUDY OF EMULSION SitleT ON BALLISTIC CAMERA 
PLATES, 

by HW. A. Starbird 
Contract AFOL oOe 
MTC TDKRe , 


Jan 64, 43p. 


Unclassified report 


(*Vhotographic plates, Ballistic 
camecas), (*Phytographic emulsions, Process- 
ing), Processing, Creep, Photographic 
chemicals, Linear systems, Acceptability. 


Deseciptors: 


Process treatmeats and emulsion batches were 
Studied for their effect on the quantity of 
emulsion shift. Assignable linear vector shift 


of .4 micron per cm was identified; the as- 
signable random emulsion shift appears to be in 
the order of .7 micron. The study indicated 

that the final rinse has the most significant 
process effect on both systematic and random 
shifts, The fixer, use or nonuse of a pre- 
hardener, different process runs and vertical vs. 
horizontal drying had no identifiable significant 
effects. The emulsion batches demonstrated 
significant effects. The reading error con- 
tinues to be the most significant factor in error 
of position determination. It was concluded that 
an emulsion change between batch 1H1 and the 
other three batches has been beneficial; and 
further, that while the process treatments can be 
aligned for optimum treatment, no significant 
improvement in data quality can result from 
further process adjustment. (Author) 
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10 082 Div. 25 
OTS price $.75 


Brown Univ., Providence, R. I; 

STRESS CONCENTRATION IN NONLINEAR CREEP OF A 

SIMPLE SHELL, 

Technical rept. no. 36, 

by C. R. Calladine. Dec 63, 21p. 

Contract Nonr56220, Proj. NRO64 424 
Unclassified report 


Descriptors: (*Structural shells, Creep), 
(*Stresses, Cylindrical bodies), Loading 
(Mechanics), Shear stresses, Plasticity, 
Nonlinear systems, Pressure vessels, Submarine 
hulls. 


A long thin circular cylindrical shell is loaded 
at one edge by symmetrical radial shear Q sub x 
and bending moment M sub x (no interior pres- 
sure). The shell is made of material which 
under applied stress creeps with a strain rate 
which is proportional to the rth power of the 
stress. Previous results are used to derive, 
approximately, the greatest stress in the shell 
for any Q sub x, M sub x and r. It is shown 
that for any edge load the greatest stress de- 
creases as r increases, and is approximately a 
linear function of 1/r. ‘The case r = 1 is ex- 
actly analogous to a linear elastic problem, and 
the case r approaches infinity corresponds ex- 
actly to a perfectly plastic problem: results 
for any exponent r may thus be found approxi- 
mately by simple interpolation between results 
obtained in linear-elastic analysis and per- 
fectly plastic analysis. (See also AD-429 287). 
(author) 


AD-600 089 Div. 25 
OTS price $.50 


Westinghouse Research Labs., Pittsburgh, Pa. 
PARAMAGNETIC RELAXATION IN CRYSTALS. 

Final rept., 15 May 62-31 Oct 63, 

by J. G. Castle, Jr. and D. W. Feldman. 1964, 
14p. WRL 

Contract AF19 628 1640, Proj. 4608, Task 46081 
AFCRL 64 307 Unclassified report 


Descriptors: 
(*Magnetism, Relaxation time 
resonance, Crystallography. 


(*Crystals, gogbegie properties), 


, Paramagnetic 


Several studies of paramagnetic relaxation in 
crystals were carried out. The results in- 
clude: (1) Extension of the experimental tech- 
nique to narrow lines (about 50 millioersteds 
wide) and to very wide lines (more than 1000 
gauss) and to very long relaxation times (many 
hours). (2) Discovery of a novel temperature 
dependence of the spin-lattice relaxation time 
(approximately 1(3-)). (3) An attempted exten- 
sion of relaxation theory relating the T(3-) ef- 
fect to low-frequency mechanical resonances at 
the defect sites. (4) Establishment of the 
spin-lattice relaxation time intrinsic to the F- 
center in KCl by observing its dependence on 
temperature from 2.1 to 250 K and on magnetic 
field from 300 to 10,000 oersted to be inde- 
pendent of concentration in samples prepared in 
‘our best way.' (5) Fitting the theory of T sub 
1 for F-centers to a physical model involving 
only magnetic hyperfine coupling. (6) Observa- 
tion and preliminary identification of the 
Strange, asymmetric shape of the paramagnetic 
resonance absorption due to Ti(#3) ions in 
corundum, (7) Observation of the T sub 1 of 
some of the Ti(+3) ions (those ions having g = 
1.0 with H parallel to the c-axis) in corundum 
‘and identification by its temperature dependence 
of the energy of the lowest lying excited state 
as being 52 K. (Author) 
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AD-600 125 Div. 25, 15 
OTS price $3.00 . 
Lincoln Lab., Mass. Inst. of Tech., Lexington. 
DISTORTIONS AND STRESSES OF PARABOLOIDAL SURFACE 
STRUCTURES, PART IV, 
by J. W. Mar and F. Y. M, Wan. 29 Apr 64, 160p. 
LL71G1P4 
Contract AF19 628 500 
ESD TDR64 55 Unclassified report 
Descriptors: (*Structural shells, Parabolic 
bodies), (*Parabolic bodies, Structural 
shells), Surface area, Loading (Mechanics), 
Shear stresses, Gravity, Numerical analysis, 
Integration, Series, Differential equations, 
Vector analysis. 


The present report is the fourth part of a series 
bearing the general title of ‘Distortions and 
Stresses of Paraboloidal Surface Structures,' 
Asymptotic integration methods are used to ob- 
tain solutions for shells which are deeper than 
those treated in Part III (AD-417 081). A large 
number of specific configurations has been 
analyzed and the numerical results are presented 
in the form of dimensionless plots. The dis- 
cussion is focused on the deformation behavior 
under gravity loads as it is affected by the 
span of the shell, the direction of the gravity 
vector, and the boundary conditions. There are 
also contour plots of deflections relative to 
the face-up position which depict the change in 
the shapes of the paraboloidal surface as the 
direction of the gravity vector is changed. 
(Author) 


AD-600 130 Div. 25 
OTS price $.50 


Redstone Scientific Information Center, Redstone 
Arsenal, Ala. 
INVESTIGATION OF THE TEMPERATURE FIELD IN AN 
ASSYMETRICALLY HEATED SANDWICH PLATE WITH A 
HONEYCOMB CORE, 
by M. S. Povarnitsyn. 22 Apr 64, 12p. 
RSIC 169; TT 64 11645 

Unclassified report 


Trans. of Inzhenerno-Fizicheskii. Zhurnal (USSR) 
1961, v. 4, no. 10, p. 64-70. 


Descriptors: (*Sandwich panels, Thermodynam- 
ics), (*Honeycomb cores, Sandwich panels), 
Heating, Heat transfer, Equations, Mathematical 
analysis. 


The problem of the asymmetrical kinetic heating 
of a sandwich plate with honeycomb core is con- 
sidered, Heat transfer in the plate is due to 
thermal conduction and cross radiation. A 
formula for effective thermal conduction is ob- 
tained. A simple solution of the problem is 
proposed for the case where the temperature of 
the outer surfaces of the plate has only a slight 
relation to the coordinates. (Author) 


AD-600 131 “Div. 25 
OTS price $,75 


Westinghouse Research Labs., Pittsburgh, Pa. 
PARAMAGNETIC RELAXATION IN CRYSTALS. 

Final rept., 15 Apr 59-14 May. 62, 

by J. G. Castle, Jr. and D. W. Feldman. 1964, 22p. 
Contract AF19 604 5589, Proj. 5621, Task 56211 
AFCRL 64 308 Unclassified report 


Descriptors: (*Crystal lattices, Paramagnetic 
resonance), (*Paramagnetic resonance, Relaxa- 
tion time), Solid state physics, Test methods, 
Crystal lattice defects, Impurities, Microwave 
equipment, Abstracts. 
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ablation rates for solid spheres of low thermal 
conductivity and constant thermal properties, 
subjected to point symmetric aerodynamic heat 
inputs, A short time solution for the tempera- 
ture which is valid prior to ablation, is devel- 
oped by use of Laplace transforms. The ablation 
solution is derived by approximation of the 
radial temperature profile by an exponential 
function and utilization of the heat balance 
technique. This results in a second-order, non= 
linear, ordinary differential equation for the 
position of the ablating surface, Results of 
the numerical integration of the approximate 
solutions are compared with experimental data 
obtained at the stagnation point of a Plexiglas 
hemisphere tested under hypersonic flow condi- 
tions, A discussion of the techniques employed, 
as well as the comparison with experimental data, 
appear in the body of the report. (Author) 


AD=600 177 Div. 25, 8 
OTS price $1.25 


Stanford Electronics Labs,, Stanford Univ., 
Calif. 

THE QUANTIZER: AN APPLICATION OF QUANTIZATION OF 
TRAPPED FLUX IN SUPERCONDUCTORS, 

Interim technical rept., Sep 61-Feb 63, 

by D. J. Dumin, Dec 63, 47p. SEL63 128, SEL TR 
4717 1 

Contract AF33 616 7726, Proj. 4159, Task 415904 
AL TDR64 28 Unclassified report 


Descriptors: (*Superconductors, Quantum 
mechanics), (*Quantum mechanics, Magnetic 
fields), Data storage systems, Computers, 
Circuits, Equations, 


The report describes a completely superconducting 
system for the trapping and detecting of certain 
quantum values of flux, The quantizer and its 
operating characteristics are described. Up to 
six levels of flux were trapped and detected, 

A short discussion of material properties, speed 
considerations, and circuit applications is 
presented, (See also 4D=429 051). (Author) 


AD=600 178 Diy. 25/6 
OTS price $3.00 


Purdue Univ., Lafayette, Ind. 

PHOTOCONDUCTIVITY OF GALLIUM ANTIMONIDE, 

Technical rept. (thesis), 

by M. A. Habegger. 1 June 64, 156p. 

Contract Nonr1100 O04, Proj. NRO15 221 
Unclassified report 


Descriptors: (*Antimony alloys, Photocon- 
ductivity), (*Gallium alloys, Photoconductiv- 
ity), Photoelectric materials, Single crystals, 
Crystal lattice defects, Excitation, Atomic 
energy levels, Phonons, Electrons, 


The photoconductivity of GaSb was studied to 
obtain information about impurity or defect 
levels and to elucidate the recombination proc~ 
esses of excess carriers, The spectral distri- 
bution, the steady state magnitude of the re- 
sponse and the transient behavior of the photo~ 
conductive signal were studied, Measurements 
were made in the temperature range of 5 K to 
370 K. (Author) 


-AD=600 182 Div, 25,112, 17 
OTS price $1.50 


Applied Physics Lab., Johns Hopkins Univ., 

Silver Spring, Md. 

THE TORSIONAL DAMPING CAPACITY OF A THIN WIRE 

AND ITS APPLICATION TO THE DAMPING OF A LIBRATING 


Fizyky. 


PHYSICS - Division 25 


EARTH SATELLITE, 
by J. F. Smola, Paul R. Schrantz and B, E. 
Tossman, Aug 63, 52p. CM1039 
Contract NOw62 O0604c 
Unclassified report 


Descriptors: (*Satellites (Artificial), 
Damping), (*Wire, Helical springs), Springs, 
Beryllium alloys, Copper alloys, Plating, 
Cadmium, Oscillation, Stresses, Internal 
friction, Creep, Viscosity, Grain boundaries, 
Strain (Mechanics). 


A method that has been used effectively to damp 
a librating gravity gradient stabilized earth 
Satellite is described, The device consists of 
an extremely weak beryllium=copper helical 
spring plated with cadmium; this is the primary 
damping medium, Some of the problems that con= 
fronted the experimenters during the development 
program are discussed, along with the numerous 
test data that were collected, Currently ac= 
cepted theories describing the mechanism of the 
energy dissipation investigated are enumerated 
and evaluated, (Author) 


AD-600 226 DSe4' 26, * PF 
OTS price $1.60 


Army Engineer Research and Development Labs., 
Fort Belvoir, Va. 
THE PHOTO EFFECT IN COLLOIDAL METAL PARTICLES, 
by I. M. Dykman, 1964, 12p. 
AERDL T1721, TT 64 15584 

Unclassified report 


Trans. of Akademiya Nauk URSR Kiev. 
Trudy, 1954, vol. 5, p. 


Instytut 
94-104. 


Descriptors: (*Photoelectric effect, Metals), 
(*Metals, Photoelectric effect), Cathodes, 
Atomic energy levels, Particles, Colloids, 
Metal films, Electrons, Absorption, USSR. 


The conclusion was drawn that the photo effect 

is uniquely dependent on the frequency of the 
light and the size of the object. This de- 
pendence is qualitatively different from the 
characteristics of massive metal cathodes. The 
reason for this is not hard to find. The absorp- 
tion of light of a given frequency by the conduc- 
tion electrons of the metal depends to a con- 
siderable extent on the position of the starting 
energy level. A small change in the latter is 
sufficient to produce a sharp variation in the 
probability of absorption of the light. In spite 
of the fact that an increase in the size of the 
irradiated objective is accompanied by an in- 
crease in the number of levels, their position 
May be such that none conditions a significant 
absorption of light, and hence a significant 
photocurrent, at the given frequency. Converse- 
ly, if the object is small, there may be only a 
single level from which light of the given fre- 
quency can transfer electrons to the continuous 
spectrum, but the probability of such a process 
may be quite high. (Author) 


AD-600 233 Div. 25, 17 
OTS price $1.00 


Lessells and Associates, Inc., Waltham, Mass. 
ACOUSTIC EMISSION UNDER APPLIED STRESS. 

Rept. for 15 Apr 63-14 Apr 64, 

by B. H. Schofield. May 64, 36p. 

Contract AF33 657 8562, Proj. 7360, Task 736002 
ASD TDR63 509 P2 Unclassified report 


Descriptors: (*Single crystals, Gold), (*Gold, 
Acoustic properties), (*Metallic crystals, 
Acoustic properties), Acoustics, Surfaces, 
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AD-600 267 Div. 25 


OTS price $.75 


Hughes Research Labs., Malibu, Calif. 
LASER DEVICES EXPLORATORY INVESTIGATION. 
Interim éngineering rept. no. 4, 3 Feb-30 Apr 44, 
by H. V. Winston. 30 Apr 64, 22p. 
Contract AF33 657 11650 
Unclassified report 


Descriptors: (*Lasers, Design), (*Lasers, 
Materials), Optical equipment components, 
Sapphires, Ruby, Single crystals, Crystal 
growth, Lanthanum compounds, Fluorides, 
Gadolinium compounds, Oxides, Impurities, 
Promethium, Chromium, Europium, Samarium, 
Raman spectroscopy, Microwave spectroscopy. 


The fabrication and testing of sapphire quarter- 
wave plates for use with ruby in a novel longi- 
tudinal mode selector were completed. Testing 

of the elliptical pumping cavity for cw operation 
was begun. A new setup made possible the growth 
of doped lanthanum trifluoride crystals of rela- 
tively high quality. Flame fusion techniques 
were used to make single crystal Gd203. The opti- 
cal spectra of the newly grown LaF3:Pr(3+) and 
Gd203 (which contained europium and samarium im- 
purities) were obtained. Microwave spectra of 
chromium-doped LaF3 were observed, and work con- 
tinued on the identification of the resonances 
observed in terbium-doped LaF3. Anomalies in 

the emission angles of anti-Stokes cones from 
various stimulated Raman scattering (SRS) mate- 
rials were measured, and possible explanations 
examined experimentally. The most recent meas~ 
urements show that both Stokes and anti-Stokes 
cones in typical SRS materials have angle spreads 
greater than 1 degree and wavelength spreads of 
the order of 20 Angstrom units. See also 
AD-429 856). (Author) 


AD-600 275 Div. 25, 4, 20 


OTS price $1.00 


Anti-Submarine Warfare Lab., Naval Air Devel- 
opment Center, Johnsville, Pa. 

SPIN ECHOES IN MAGNETIC RESONANCE. 
Foundational Research Program Phase rept., 

by G. Thomas Moore. 17 Apr 64, 36p. 

Task FR30304 
NADC AW 6332 Unclassified report 
Descriptors: 
Theory), 
resonance), Radiofrequency pulses, 
Relaxation time, Measurement.,: 


(*Nuclear magnetic resonance, 
(*Nuclear spins, Nuclear magnetic 


Resonance, 


The report reviews the general theory of nuclear 
magnetic resonance with particular emphasis on 
the theory, methods, and techniques of pulsed 
resonance systems. Descriptions are given of 
the response of nuclear spins to 1, 2, 3, and 
multi-pulse arrays relating each to the mathe- 
matical development of E. L. Hahn, 1950. In- 
cluded are oscilloscope pictures of typical 
examples of the various pulse and echo arrange- 
ments illustrating their use in measuring re- 
laxation times (spin-spin and spin-lattice). 
(Author) 


AD-600 286 Div. 25, 15 


OTS price $2.75 
Antenna Lab., Ohio State Univ. Research Founda- 
tion, Columbus. 
TABLES OF THE REGULAR AND LOGARITHMIC COULOMB 
WAVE FUNCTIONS AND TABLES OF ARG GAMMA (L + I 
SUB_ETA), 


PHYSICS - Division 25 


by R. DeVore and Shen Lin. 

OSURF1565 4 

Contract AF33 657 10426 
Unclassified report 


15 Nov 63, 130p. 


Descriptors: (*Functions, Tables), (*Tables, 
Functions), (*Wave functions, Tables), 
(*Special functions (Mathematical), Tables), 
Quantum mechanics. 


The regular and logarithmic Coulomb wave func-r 
tions have been tabulated for an attractive 
potential from k=0.01 to k=1.00 in steps of 0.02 
within the radial range 0.05 < r < 10.0 for the 
first three angular momentum values. The argu- 
ment of the gamma function gamma (1 + i sub eta) 
has been tabulated for the parameter 1, -3 <1 <4, 
with eta varying from -2.0 to +30.0. (Author) 


AD-600 291 Div. 25 


OTS price $1.00 


Aerospace Information Div., Washington, D. C. 
SOVIET ADVANCED LASER PROPOSALS: COMPREHENSIVE 
REPORT. 

Rept. no. 1. 

13 May 64, 33p. 

AID P64 353 TT 64 15657 Unclassified report 
Report on Surveys of Soviet-Bloc Scientific and 
Technical Literature. 

Descriptors: (*Lasers, Scientific research), 
Amplifiers, Raman spectroscopy, Gamma-ray 
spectra, Fiber optics, Plasma physics, Organic 
compounds, Atomic energy levels, USSR, Line 
spectrum, 


A review of Soviet literature is given on con- 
trollable lasers based on the Zeeman effect, 
gamma lasers, fiber-optics lasers, Raman scatter- 
ing lasers, plasma lasers, chemical lasers, and 
lasers based on organic materials. (Author) 


AD-600 293 Div. 25 


OTS price $.75 


Mithras, Inc., Cambridge, Mass. 

THE ULTRAVIOLET ABSORPTION SPECTRA OF RUBY. 
Scientific rept. no. 1, 

by Charles S, Naiman and Arthur Linz. 
28p. MC62 49R1 

Contract AF19 628 2395, 
AFCRL 63 581 


Oct 63, 


Proj. 5621, Task 562104 
Unclassified report 
Descriptors: (*Lasers, Ruby), (*Ruby, Ultra- 
violet spectroscopy), (*Ruby, Absorption 
spectrum), Crystal structure, Crystals, Im- 
purities, Fluorescence, Excitation, Atomic 
energy levels. 


The ultraviolet absorption spectra of ruby were 
studied in absorption and fluorescence. Measure- 
ments were performed on heavily doped rubies of 
up to 4.3 percent Cr. This data was correlated 
with excited state absorption experiments per- 
formed on the long lived 2E level. The spectra 
are assigned on the basis of the simple crystal 
field theory, taking into account intensities and 
polarizations. The charge transfer spectrum of 
Cr(3+)(d3) in Al203 is also discussed. Evidence 
is found of spin forbidden bands (doublets) 
borrowing intensity from charge transfer spectra. 
This probably explains the origin and intensity 
of the so-called ‘forbidden charge transfer 
bands' from 40,000/cm to 50,000/cm in ruby. 
Discussed in brief are details of the spectra, 
such as the trigonal field splitting, vibrational 
structure, and the 'pair bands' at about 
28,000/cm to 30,000/cm, discovered by Linz and 
Newnham. A number of possible explanations of 
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Descriptors: (*Dielectrics, Continuum mechan- 
ics), (*Continuum mechanics, Dielectrics), 
Field theory, Deformation, Electromagnetic 
fields, Stresses, Quadrupole moments, Inte- 
gral equations, Entropy, Mechanical waves, 
Elasticity, Shear stresses. 


Basic axioms of the theory of continuous media 
are employed to obtain the field equations, jump 
conditions, and constitutive equations of a polar 
elastic dielectric subject to large deformations 
and electromagnetic fields. The theory is dynam- 
ical and includes such polar effects as stress 
moments and electric quadrupole moments. Elec- 
tromechanical interaction forces and their 
energies are calculated by assuming a distributed 
Lorentz force on the bound charges within the 
volume element. The conservation of mass, bal- 
ance of momenta, conservation of energy, Fara- 
day's, Ampere's .and Gauss' laws are then post- 
ulated in integral form, from which the field 
equations and jump conditions are obtained sys- 
tematically. An equation of entropy production 
is given which is used to derive a nondissipative 
constitutive theory. For the dissipative system 
there is given a properly invariant second order 
constitutive theory with its special forms, (See 
also AD-412 690) (Author) 


AD-600 374 Divs 2254.;45 
OTS price $28.50 


Geophysics Corp. of America, Bedford, Mass. 
CALCULATIONS OF WAVE FUNCTIONS AND TRANSITION 
PROBABILITIES. 

Final rept., 

by Ali M. Nagvi and George A. Victor. Mar 64, 
631p. 

rh AF29 601 5676, Proj. 7811, DASA 07 003, 
Task 781101 
RTD TDR63 3118 Unclassified report 


Descriptors: (*Wave function, Quantum 


mechanics), (*Quantum mechanics, Probability), 
(*Atomic orbitals, Momentum), Electrons, 
Integrals, Numerical analysis, Calculus of 
variations, Nuclear properties, 


Analytic expressions for the Slater integrals 

Fk and Gk are derived using the screened hydro- 
genic orbitals. The Slater integrals in this 
form are functions of the principal and the 
orbital angular momentum quantum numbers of the 
two electrons, and also the scaled (or effective) 
nuclear charges for the two electrons. Expres-— 
sions are also derived for the partial deriva- 
tives of the Slater integrals. The functional 
dependence of the Slater integrals and their par- 
tial derivative upon the quantum numbers and the 
scaled nuclear charges is partially separated, 
which makes it especially convenient to use them 
in a machine program for calculating the screen- 
ing parameters. The Slater integrals and their 
partial derivatives are evaluated for numerous 
cases of interest (up ton = 9). The calcula- 
tions of the screening parameters for many-elec- 
tron atoms, based on Layzer's variational theory, 
are described. Total energies, excited-state 
energies, ionization potentials, spin-orbit inte- 
grals, and transition integrals have been calcu- 
lated for numerous atomic systems using screened 
hydrogenic orbitals. (Author) 


AD-600 389 Div. 25, 4 
OTS price $.50 


Basel Univ. (Switzerland). 

ANALYSIS OF THE SPECTRUM OF THE NITRIC OXIDE 
MOLECULE, 

Scientific rept., 

by E. Miescher. Mar 64, 5p. 

Grant AF EOAR63 109 


AFCRL 64 391 Unclassified report 


“MODULATION: 


PHYSICS - Division 25 


Descriptors: (*Nitrogen compounds, Oxides), 
(*Oxides, Nitrogen compounds). (*Absorption 
spectrum, Analysis). Molecular spectroscopy, 
Excitation, Isotopes. 


Progress in the analysis of the NO- absorption 
spectrum is reported. Three isotopes of the 
molecule are studied. New, energy levels and 
their interactions are discussed. (Author) 


AD-600 413 Div. 25, B 15, 19 
OTS price $1.25 


RAND Corp., Santa Monica, Calif. 
A BASIC APPROACH TO THE USE OF CANONOCAL 
VARIABLES AND VON ZEIPEL'S METHOD IN PERTURBA= 
TION THEORY, 
by J. H. Hutcheson, May 64, 49p. RM4O74PR 
Contract AF49 638 700 

Unclassified report 


Descriptors: (*Perturbation theory), (*Dif- 
ferential equations, Numerical analysis), 
(*Transformations (Mathematics), (*Celestial 
mechanics), Celestial navigation, Space 
flight, Guidance. 


This study was concerned with the von Zeipel 
perturbation method for finding an approximate 
solution to differential equations such as occur 
in non-linear mechanics. The method is illus- 
trated by briefly introducing some fundamental 
principles of Hamilton-Jacobi mechanics relating 
to the formation of the Hamiltonian, canonic 
equations, canonic variables, transformations, 
etc. The von Zeipel method consists of making 
successive mathematical ‘transformations of 
variables of a canonical system of differential 
equations. The transformations are performed in 
a methodical way according to established general 
rules so that the final solution is obtained in 
a certain desired form. Two examples are worked 
out in detail, one is for the non-linear spring 
equation where energy is conserved and the other 
is for the Van der Pol equation to illustrate 
how an energy-dissipating system is handled. 
Also there is a discussion of some basic princi- 
ples and details regarding the variation of 
parameters method and finally, a comparison is 
made of the von Zeipel method with that of 
Kryloff-Bogoliuboff (which is widely applied in 
the fields of engineering and physics). (Author) 


AD-600 419 Div. 25 
OTS price $.75 


Texas Instruments, Inc., Dallas. 

SOLID-STATE TECHNIQUES FOR MODULATION AND 

DEMODULATION OF OPTICAL WAVES. 

Quarterly progress rept. no. 2, 1 Oct-30 Dec 63. 

1 Feb 64, 28p. TII U2 802400 2 

Contract DA36 O39AMCO3250E, continuation of 

Contract DA36 039sc89221, Proj. 3A99 21 001 
Unclassified report 


Descriptors: (*Light, Modulation), (*Light, 
Demodulation), (*Solid state physics, Optical 
phenomena), Electron optics, Materials, Copper 
compounds, Chlorides, Organic compounds, 
Avalanche diodes, Signal-to-noise ratio. 


A fairly detailed investigation of 
certain cubic electro-optic materials is pres- 
ently underway. Studies on cuprous chloride and 
hexamethylene-tetramine have been initiated thus 
far. These materials have Pockel's coefficients 
with magnitudes comparable to KDP and further may 
be operated with the applied electric field 
oriented transverse to the light path. DEMODU- 
LATION: A large signal gain effect at avalanche 
breakdown voltage was observed in both planar 
and mesa silicon photodiodes. A signal-to-noise 
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IMPERFECT AIR, 

by Clark H. Lewis and Charles A. Neel. 
154p. 

Contract AF4O 600 1000, Proj. VT8002 
AEDC TDR64 36 Unclassified report 


May 64, 


Descriptors: (*Air, Specific heat), (*Air, 
Sound), Velocity, Thermodynamics, Molecular 
properties, Tables, Data. 


Specific heat and speed of sound data were com- 
puted for imperfect air, The thermodynamic ‘data 
included the effects of two-body intermolecular 
forces, and the results were obtained by 
numerical interpolation and differentiation of 
the recent data of Hilsenrath and Klein (AD-416 
040). Comparisons with previous perfect gas 
calculations showed small effects in the isen- 
tropic exponent gamma sub E and dimensionless 
speed of sound a/a sub a below one amagat and 
Negligible effects on the specific heat data for 
all densities up to log rho = 2.2. (Authér) 


AD-600 473 Div. 25, 8 


OTS price $1.10 


Avco-Everett Research Lab., Everett, Mass. 
USE OF GUARD RING SHIELDS ON NEGATIVELY BIASED 
LANGMUIR ION COLLECTION CURRENT PROBES, 
by G. S. Janes and J. P. Dotson. Apr 64, 6p. 
AMP137 
Contract AF49 638 659 

Unclassified report 


Descriptors: (*Plasma physics, Probes (Elec- 
tromagnetic)), (*Probes (Electromagnetic), 
Plasma physics), Ionic current, Measurement, 
Rings. 


The note describes a shielded ion collection 
probe that provides a constant effective ion 
collection area. It is particularly useful 
when the plasma properties vary in time or 
space. (Author) 


AD-600 480 Div. 25 


OTS price $2.25 
Hughes Aircraft Co., Culver City, Calif. 
GENERALIZED COHERENCE THEORY. 
Scientific rept. no. 3, 
by G. 0. Young and A. Ksienski. Mar 64, 94p. 
Contract AF19 628 333, Proj. 4600, Task 460006 
Unclassified report 


Descriptors: (*Electromagnetic fields, Theory), 
(*Electromagnetic fields, Statistical. proc- 
esses), (*Electromagnetic waves), Equations, 
Statistical functions, Space communication sys- 
tems, Microwave communication systems, Wave 
transmission, Communication theory. 


Current’ coherence theory appliés primarily to 
ergodic fields generated by uncontrolled sources. 
In communications, radar, etc., controlled 

sources predominate since they are essential to 
the operation of such systems. Coherence con- 
cepts must therefore be extended to include non- 
Stationary, controlled sources. The theory de- 
veloped in this report applies to any type of 
process of source. It is shown that the coher- 
ence properties of electromagnetic waves bear a 
direct relationship to their information carrying 
capacity. Thus a maximum information transfer can 
only be accomplished by means of a coherent field. 
The coherence function is defined.as a space-and- 
time averaged correlation function between field 
strengths at two points in a 4-dimensional space- 
time domain. The field is defined as ‘coherent' 
when the coherence function is a periodic function 
of an increment in the space-time coordinates, 

The field is defined as incoherent when the co- 


PHYSICS - Division 25 


herence function is zero. If the coherence func- 
tion satisfies neither of these conditions, the 
field is ‘partially coherent.* A number of ex- 
amples are worked out of the coherence properties 
of monochromatic and polychromatic waves emitted 
by either point sources or extended objects. The 
effect of aperture limitation on the coherence 
properties of the image of the above sources is 
also investigated. (Author) 


AD-600 492 Div. 25 


OTS price $1.60 


Naval Research Lab., Washington, D. C. 
LOCALIZED MODES OF VIBRATIONS IN IONIC CRYSTALS 
WITH AN ISOTOPIC DEFECT, 
by G. S. Zavt and N. N. Kristoffel. 1964, 15p. 
NRL Trans970; TT 64 15840 

Unclassified report 


Lokal'nye Kolebaniya v Ionnykh Kristd@llakh s 
Izotopicheskim Defektom; Trans. of Akademiya 
Nauk Estonskoi SSR (Tallinn). Institut Fiziki i 
Astronomii. Trudy, 1963, v. 23, p. 3-17. 


Descriptors: (*Crystals, Vibration), (*Crystal 
lattice defects, Equations), Isotope impuri- 
ties, Sodium compounds, Fluorides, USSR. 


An equation for the determination of the 
frequencies of localized modes of vibrations 
generated by an isotopic impurity in ionic 
crystals of NaCi-type is obtained by the Green 
functions method in harmonic approximation. It 
is shown that for the build-up of the vibrations 
of localized modes in lattices with similar 
values of ion masses, the impurity must be on an 
average twice lighter than the substituted ion. 
Dependence of the localized mode frequency on 
the impurity mass is investigated in detail for 
NaF. The frequencies of localized modes of 
vibrations of U-centres of H- and D~ types for 
ten ionic lattices have been computed. The 
results of calculations are in agreement with the 
experimental data available, (Author) 


AD-600 496 Div. 25, 


4 
OTS price $1.60 
Southwest Research Inst., San Antonio, Tex. 
MIXED ACIDS ANALYSIS BY NMR. 
Rept. no. 14, 1-29 Feb 64, 
by William H. Storey, Jr. 29 Feb 64, 
Contract DA23 O72AMC45A 


18p. 
Unclassified report 


Descriptors: (*Nitric acid, Nuclear spectro- 
scopy), (*Oxides, Nitrogen compounds), Nuclear 
resonance, Nuclear spins, Nuclear magnetic 
resonance, Chemical analysis. 


Nitrogen-14 signal intensity measurements were 
taken. From wet chemical analyses, total nitrogen 
concentrations per unit volume were computed, 

The high degree of correlation between total 
nitrogen per unit volume and NSR signal intensi-~ 
ties from these samples demonstrates that nitric 
acid together with oxides of nitrogen are being 
measured. The random nature of deviations in the 
correlation plot suggests that the accuracy of 
NSR in total nitrogen determinations is limited 
only by the precision to which these measurements 
can be made, (Author) 


AD-600 497 Div. 25, 15 


OTS price $4.60 


North Carolina State Coll., Raleigh. 
Physical Sciences and Applied Mathematics. 
NUMERICAL TREATMENT OF AN INTEGRAL EQUATION 
ARISING IN A MIXED-BOUNDARY ELASTICITY PROBLEM, 
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antenna resonance is suppressed by a series 
resistor at the base of the antenna. The cur- 
rents induced on nonresonant structures by 
transient electromagnetic fields are investigated 
and their application to a direct measurement 

of the time sequence of the electromagnetic 
field is discussed. Signals with a simple and 
known time dependence such as a unidirectional 
pulse can be radiated into space if the reflec- 
tion of current waves at discontinuities of the 
antenna structure is avoided. ‘In a manner 
Similar to that useful for the absorption of 
continuous waves in media with a stratified con- 
ductivity, it is shown that reflections at 
discontinuities can be avoided by dipoles with 
tapered resistive loading. (Author) 


AD-600 542 Div. 25 


OTS price $1.00 


Electron Physics Lab., Univ., of Michigan, 

Ann Arbor. 

ENHANCEMENT OF PLASMA DENSITY IN AN ARC DISCHARGE, 

Technical rept. no. 64, 

by A. Singh and J. E. Rowe. 

ORAO5000 10T 

Contract AF33 657 8050, Proj. 4156, Task 415603 
Unclassified report 


Feb 64, 32p. 


Descriptors: (*Plasma physics, Electron 
beams), (*Gas discharges, Density), Signals, 
Magnetic fields, Argon, Microwaves. 


The use of an electron beam-plasma interaction 
scheme for the generation and/or amplification 

of coherent signals in the millimeter wavelength 
regime requires the creation of a high density 
stable plasma. A plasma density of approximately 
10 to the 15th power particles/cc is required 

to produce a plasma resonance frequency of 300 
Ge. The density in an arc discharge plasma was 
increased using mechanical and magnetic constric- 
tion methods. A density of 7.5 x 10 to the 14th 
power particles/cc is realized at a discharge 
current of 4 amperes in argon, Double Langmuir 
probe measurements of density and temperature in 
the plasma are presented for zero and finite 
magnetic field conditions. (Author) 


AD-600 586 Div. 25 


OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
ON THE UTILIZATION OF A HIGH PULSE IN PROTON 
SOURCES, 

D. Gabovich and 0. F. Nemets. 24 Apr 64, 
13p. 
FTD TT64 3303; TT 64 11692 Unclassified report 
Unedited rough draft trans. of Ukrayins'kyi 
Fizychnyi Zhurnal (USSR) 1958, v. 3, no. 1, 
pp. 104-111. ; 


Descriptors: (*Plasma physics, Protons), 
(*Ion sources, Protons), Gas discharges, Ions, 
Ionic current, USSR. 


The possibility of using a powerful pulsed arc, 
originating during the transition from the Penn- 
ing to the Keller type discharge, as a powerful 
pulsed ion source, was investigated. It was 
shown that at discharge currents of up to 200 a 
the extracted ion currents exceed 30 ma, and 

the density of the extracted ion current in the 
out let opening exceeds 4 a/sq cm. It was shown 
that the obtainment of reprodicible ion pulses 
of rectangular form and low modulation is pos- 
sible. For the first time (in 1950) was estab- 
lished the growth of the proton content with 

the rise of the discharge current of the arc, 


PHYSICS - Division 25 


reaching 85 to 90% under conditions of a metallic 
chamber, The device was used for pulsed entry 
of hydrogen. (Author) 


AD-600 607 Div. 25 


OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
EFFECT OF COULOMB INTERACTION OF ELECTRONS WITH 
IONS ON THE OPTIMUM COMPOSITION OF A GASEOUS 
MIXTURE, 
by E. P. Zimin and V. A. Popov. 11 May 64, 7p. 
FTD TT64 4413 TT 64 11697 

Unclassified report 


Unedited rough draft trans. of Zhurnal Prikladnoi 
Mekhaniki i Tekhnicheskoi Fiziki (USSR) 1963, 
no. 4, pp. 112-114. 


De-criptors:; (*Plasma media, Optimization), 
Gas ionization, Electrons, Elastic scattering, 
Transformations, Gases, Mixtures, Argon, 
Cesium, Electrical conductance, USSR. 


AD-600 614 wiv... 25, 2 


OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

EQUATION OF STATE FOR SOLID ‘BODIES, 

by B. I. Davydov. 23 Mar 64, 16p. 

FTD TT63 11133 TT 64 11704 Unclassified report 


Unedited rough draft trans. of Akademiya Nauk 
SSSR. Izvestiya. Seriya Geofizicheska(ya) 
1956, no. 12, pe 1411-1418. 


Descriptors: (*Equations of state, Solid 

state physics), (*Crystals, Equations of state), 
(*Metals, Equations of state), (*Minerals, 
Equations of state), Solids, Phase studies, 
Thermodynamics, Thermal expansion, Sodium 
compounds, Chlorides, Magnesium compounds, 
Oxides, Silicates, Magnetite, Silicon, 
Germanium, Iron, USSR, 


Proceeding from the general concepts of the 
quantum theory of solid bodies, approximation 
expressions are obtained for the free energy of 
basic types of crystalline solid bodies (ions, 
valent and molecular crystals, metals). These 
expressions make it possible to obtain the equa- 
tion of state as well as the compressibility 

and coefficient of thermal expansion as a func- 
tion of pressure and temperature by the usual 
method. Constants entering into the formulas 
may be determined on the basis of experiments 
carried out at low pressure. The equations 
obtained are valid up to pressures at which some 
phase change takes place. Curves are given for 
several types of solid bodies (NaCl, MgO, Fe304, 
Mg2Si04, Si, Ge, Fe). (Author) 


AD-600 617 Div. 25 


OTS price $.50 


Oregon State Univ., Corvallis, 

Z CENTER ENERGY LEVELS, 

Technical rept. no. 7, 

by Wilbur V. Johnson ‘and Allen B. Scott. 

20 May 63, 14p. 

Contract Nonr1286 05, Proj. NRO18 701 
Unclassified report 


Report on A Magnetic Study of Color Centers in 
Alkali Halides, 


Descriptors: 


(*Crystal lattice defects, 
Color centers), (*Color centers, Atomic energy 
levels), Alkaline earth metals, Ions, Calcium, 
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Division 25 - PHYSICS 


METALLIC FIELD EFFECT. 

Technical rept. no. 13, 

by H. J. Juretschke. 1 June 64, 17p. 

Contract Nonr83937, Proj. NRO17 424 
Unclassified report 


Descriptors: (*Films, Electrical conductance), 
(*Metal films, Electrical conductance), Elec- 
trostatics, Electrons, Transport properties, 
Mathematical models. 


The change in surface conductance due to the 
metallic field effect was calculated for various 
simple thin film models which take into account 
that the penetration depth of applied fields in 
metals is very small, and that mean-free-path 
effects are important in the very thin films in 
which the field effect is observable. Compari- 
son with experiment of the behavior to be ex- 
pected due to effective changes in surface 
scattering, surface charge density, or film 
thickness shows that the latter mechanism seems 
to be predominant, Predictions of this model 
regarding the magnitude of the field effect are 
given. Victor) 


AD-600 687 Div. 25, 26 
OTS price $.50 


Redstone Scientific Information Center, Redstone 
Arsenal, Ala, 
RESEARCH ON THE PHOTOELECTRIC DETERMINATION OF 
STRESSES DUE TO THE DEAD WEIGHT IN PLANE 
STRUCTURES, 
by P. Locatelli, G. Grandori and G. Moravia. 
15 May 64, 16p. 
RSIC 176; TT 64 11685 

Unclassified report 


Trans. of la Ricerca Scientifica (Italy) 1955, 
v. 25, no. 1, p. 80-91. 


Descriptors: (*Structures, Stresses), 
(*Stresses, Photoelectricity), (*Photoelastic- 
ity, Models (Simulations)), Manufacturing 
methods, Acceleration, Motion, Dams, Rubber, 
Italy. 


For the photoelastic analysis of stresses due 
to dead weight, a stretching method is proposed 
which makes it possible to manufacture models 
with materials having a relativély high elastic 
modulus, The dead weight is artifically in- 
creased by imparting an acceleration to the model 
which is obtained by moving it with a rapid 
alternating motion or with an accelerated non- 
periodic motion by means of elastic devices, 
After a description of the experimental equip- 
ment, the results obtained are discussed. The 
tests were carried out on two models of gravity 
dams, made with araldite and rubber. (Author) 


AD-600 720 wiv. 2s 
OTS price $3.50 


Army Missile Command, Redstone Arsenal, Hunts- 
ville, Ala, 

THE REFLECTION OF ELECTROMAGNETIC RADIATION . 
(BASED ON CLASSICAL ELECTRODYNAMICS). VOLUME II, 
APPENDIX: TABLES OF RADIATION REFLECTION 
FUNCTIONS, 

by Herbert B. Holl. 
AMC RA RF TR63 4 


15 Mar 63, 223p. 
Unclassified report 


Descriptors: (*Electromagnetic wave reflec- 
tions, Functions), Tables, Integrals. 


AD-600 725 ea%,.. 25. 0 
OTS price $2.50 


Kansas State Univ.,. Manhattan, 
THE PREPARATION AND PROPERTIES OF THIN FILMS OF 


SEMICONDUCTORS, 

Final rept., 

by E. Brock Dale, Gerard Senecal, David H. 
Huebner, Fred K. Wong and Allen Behle., 1 Mar 64, 
114p. 

Contract AF19 604 7218, Proj. 5621, Task 562103 
AFCRL 64 278 Unclassified report 


Descriptors: (*Semiconducting films, Elec- 
trical properties), (*Semiconducting films, 
Preparation), Indium compounds, Antimony 
alloys, Vapor plating, Vacuum apparatus, 
Glass, Electrical conductance, Hall effect, 
Heat treatment, Diffraction analysis, Micro- 
structure, Magnetic properties. 


Thin films of InSb were prepared by the vacuum 
evaporation of the compound onto glass substrates. 
Irreversible changes which took place in the 
electrical conductivity and Hall coefficient 
during film annealings, and differences between 
the diffraction patterns of annealed and un- 
annealed films were examined in detail. Surface 
replicas of both annealed and unannealed films 
were photomicrographed. Galvanomagnetic prop- 
erties of annealed films -- notably the temper- 
ature dependence of the conductivity, the Hall 
coefficient, and the mobility -- were compared 
with the same properties in bulk. material, 
(Author) 


AD-600 729 Div. 25 
OTS price $.50 


Metals Research Lab., Carnegie Inst. of Tech., 
Pittsburgh, Pa. 

THE EQUILIBRIUM AND KINETIC MORPHOLOGY AND 
STRUCTURE OF SOLID SURFACES. 

Final rept., 1 Feb 61-31 Jan 64, 

by W. W. Mullins. 21 May 64, 5p. 

Grant DA ORD31 124 61611 
AROD 2781 8 Unclassified report 
Descriptors: (*Surfaces, Transport proper- 
ties), (*Crystal structure, Surfaces), Dynamics, 
Microscopy, Anisotropy, Isotropism, Diffusion, 
Solids. 


The broad aim of the project was to study the 
form of solid surfaces both on a macroscopic and 
an atomic scale as it develops under equilibrium 
conditions and under specified kinetic 
conditions, (Author) 


AD-600 743 Div. 25 
OTS price $1.00 


Stanford Univ., Calif. 

FINITE INDENTATION OF AN ELASTIC MEMBRANE BY A 

SPHERICAL INDENTER, 

by N. M, Bhatia and W. Nachbar. Feb 64, 35p. 

SUDAER182 

Grant DA ARO D31 1246464, Proj. 59901007 
Unclassified report 


Descriptors: (*Membranes, Elasticity), 
(*Sheets, Plasticity), Deformation, Deflection, 
Stresses, Spheres, Mathematical analysis. 


Rotationally symmetric stresses and deformations 
are considered for a prestressed elastic sheet 

of circular outer boundary loaded transversely 
by a centered indenter with a hemispherical tip. 
A nonlinear membrane solution is obtained for 

the portion of the sheet that is in frictionless 
contact with the rigid tip of the indenter. This 
solution and the solution that was previously ob- 
tained for a prestressed annular membrane are 
used to obtain the exact solution for stresses 
and deflections in the indented membrane, 
Simpler, limiting expressions for stresses and 
deflections are also obtained for sufficiently 
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Characteristic layer-like field inhomogeniities 
in homogeneous photoconductors which move from 
cathode to anode must occur when the carrier 
density n decreases with increasing field F as 

n approx. F(-alpha) if alpha > 1 - beta, with 
carrier mobility micron approx. F(-beta). The 
decrease in n can be caused by field quenching. 
The critical voltage for initiation of these in- 
homogeneities decreases with optical excitation 
and increases with optical quenching in agreement 
with theory and experiment. (Author) 


AD-600 845 Biv.’ “25 
OTS price $1.00 


Applied Physics Lab., Johns Hopkins Univ., 
Silver Spring, Md. 

OPERATING POINTS AND STABILITY LIMITS OF A HIGH 
PRESSURE DIRECT CURRENT PLASMA ARC, 

by S. D. Raezer. Mar 64, 33p. CM1043 

Contract NOw62 0604c 


Unclassified report 


Descriptors: (*Plasma physics, Stability), 
Electric arcs, Direct: current, Operation, 
Thermodynamics, Enthalpy, Heat transfer, 
Numerical analysis, 


Procedures employed in uetermining the operating 
points and stability limits of the APL split- 
ring, 10-megawatt plasma arc are described. 
General solutions are obtained and the numerical 


procedure for mapping areas of arc operation is 
described. (Author) 


AD-600 873 Div. 25, 9 
OTS price $3.50 


Institute for Aerospace Studies, Univ. of 
Toronto (Ontario). 

A STATE-OF-THE-ART SURVEY OF SOME ASPECTS OF THE 
MECHANICS OF RAREFIED GASES AND PLASMAS. 

Final rept., ’ 

by G. N. Patterson. Apr 64, 235p. 

Contract AF33 616 6990, Proj 7046 

ARL 64 60 Unclassified report 


Descriptors: 


(*Plasma physics, Kinetic theory), 
(*Superaerodynamics, Kinetic theory), Mechanics, 
Molecular beams, Monte Carlo method, Relativity 
theory, Charged particles, Reviews. 


PHYSICS - Division 25 


The report presents a survey of some aspects of 
the kinetic theory of rarefied gases (neutral 
molecules) and a brief introduction to the char- 
acteristics of ensembles of identical charged 
particles. Consideration is given to the deriva- 


tion and properties of the Boltzmann equation. 
(Author) 
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General Dynamics/Convair, San Diego, Calif. 

LINEAR STRAIN THEORY AND THE SMITH METHOD FOR 
PREDICTING FATIGUE LIFE OF STRUCTURES FOR SPECTRUM 
TYPE LOADING, 

Rept. for May 61-Dec 63, 

by Clarence R. Smith. Apr 64, 7Ap. GDC63 113 
Contract AF33 616 8228, Proj. 7063, Task 706302 
ARL 64 55 Unclassified report 


Descriptors: (*Fatigue (Mechanics), Test 
methods), (*Structure, Life expectancy), 
(*Strain (Mechanics), Theory), Loading 
(Mechanics), Stresses, Fracture (Mechanics), 
Failure (Mechanics), Aluminum alloys, Mechani- 
cal properties, Mathematical prediction, 


Theoretical and test data are presented for two 
methods of predicting fatigue life. The first 
method requires preknowledge of stress concentra- 
tion and nominal stress; the second requires pre- 
knowledge of neither. Both employ smooth specimen 
S=-N curves and consider effects of stresses at a 
concentration. The first method, the linear 
strain theory, assumes that strain at the concen- 
tration is proportional to load within practical 
limits, Stress at the concentration, including 
residual stress, can therefore be obtained from 
conventional stress-strain curves, and these 
stresses are then used in conjunction with S-N 
curves to evaluate fatigue life, The second 
method, the Smith method, requires the life of 

a given structure in terms of a loading that is 
sufficiently high to ensure local yielding, which 
corresponds to a lifetime of less than 10,000 
cycles for 7075-T6 and 40,000 cycles for 2024-T3. 
The unique feature of the latter method is that 
it does not require knowledge of either nominal 
stresses or stress at the concentration, stress 
at the concentration being obtained directly from 
smooth specimen test data for the material from 
which the structure is fabricated. (Author) 





ost 
"£10941 
PIety ‘suorzouny ‘abexyTo, ‘uoryeyroxg ‘(sarisa 
-doid ,teorwd9 *sTe®1ski9%) ‘(settszedoid yeoray 
-29Tqg ‘STeT19zeW 9T13Z99TI0ONdy) *s10ydri9saq 


qya0dea potsyrsseroug 
€9 970009 IUON JURA 
“dzt ‘796 °190g *m *y Aq 
‘SONVY NMOGMVANG-aad FHL NI SYOL 


—INGNODJOLOHd NI SAILIANASOWOHNI G1dId ANIT-YaAVI 
*yIeMON ‘°ATUQ ateMeTOQG 


OS*$ e2tad SLO 


se “Ata O€8 009-aV 


(t0yany) *Aouanbaaryz 

ewsetd uoiz.aTe9 941 99—TM2 Ynoqe ueyy 191e90I6 
satouanbaay z0z AYrAryONpuod ayi Jo aduapuadap 
Aduanbaay ayi uo yoazza yueqrodwr ue aAey sidaz 
-J9 @9ATIIOT {ION asay, "Aapzo styy 0% AT UaIsTS 
-u0d si990zzyo Buruasaazos orweudkp aArydaT{T09 Aouanb 
-e13 yBry sapntour uorzernoyes ayy “*sorist3e4s 
TEOTSSeTS JO YrwryT ayy ur ‘(atayds ahqaq e ut 
sartotzzed yo azaqunu ayy jo aSIsAUutT a4t) ‘u/paqno 
3 Ga qns y¥ Jayowezed ewsertd ay 03 Teuor yz0doad 
swiat 03 AT3OeXS payernoTed st wntraqrtinbs szea9au 
seh uorzq.eTa aINTIp ‘Woy e Jo r0OSuay AYTATIONp 
-uod Aduanbaazy yBry ayi yo 4ysed aAryedrsstp ayy 


*sTapow Ted Wwoy .eW 
‘stsAyeue zosuay ‘Aduanbaazy yHry ‘Hburszayieds 
qUaTayoouy ‘suoijyoaTA ‘Saseg ‘*‘(adue.VONpUOD 
TeotaysetTq ‘sorshyd ewsetdy) tsi0ydri9saqg 


*“SOTISTIEYS uN UueND 


*seuseTqg ainyeiadway yBty Jo satyazadoag uo “yday 


qtodai parytsseroug 
OOL 8€9 674y 39813U09 
Ud60L 78 
‘yg aunge ‘*srogng *y *q pue Aysurtr9 “A fq 
‘sV9 NOULOAIA LOH V 4O ALIAILONGNOD 
*yrITeg ‘eoruow eques ‘°di0y Qnv¥ 


“due 


00° L$ e2tad SLO 


8 ‘Se “Ata O28 009-aV 


(toyany) ‘wrry edXfy-u snoydiowe ue uo apew oste 
919M SJUsWaINSeow [eITIWIeTy| “*SLI9YIOM AV9YyIO JO 
2842 SeTquasez ATaso,ToS sw{Tty zz1enb uo wntuews9h 
Toy eyep AYITIGow pue ‘AYIATAISTSaI ‘yuaTIT;F 
-J209 [T®H °*9 OOS MOTEqQ sainzertadwoi ye Axeqrda 
JO aouUeATaSqO 3Y44 ST S10ZOeF TeAINzONIYS yUuedT 
—-jJruBrs ysow 244.30 aug *payueseaad are sayzer4s 
“qns-jJ[Ta9s pue zyienb uo payrsodep swrtty wntuew 
-1906 jo sartyizadoiad [eotiz9aTSa puke TeinyzoONIIS 
*A{quspuedepuy paT{Tor1jyu0. are saanyeiadweay asoym 
S97ZBIGSGNS OMY UO UOTYTSOdSsp snosuey{[NWIS SMOTTe 
yOtTyM paedoTeAep useq sey Taquweyo BHurzeyinds 
enbgun y ‘*payuesaid are sw{ty 10z9npuootTwas 
uTYyYa JO UOTZeWIOZ Jy 04 Sanbruyssy BHurszsiinds 
ainsseaid MOT paTTorqyu0D AT prHtra so uoryeorrtdde 
942 O¢Uy UOTIeHrysaAuT ue JO Ssz[NSeT TeTITUT sy 


*(saotTAap a6e104¢s) 
‘swtty Buryonpuodrmas ‘swaysis 
wnnoe, ‘(T89TI9eTqZ) eoueysTsay ‘Joos Joa TTeH 


SWwTTF UTUL 


*‘yamorh [Terxeyrdg ‘zyz1end *‘(sitozoOnpuodtwas 
*Buritaqyindsy) ‘(SwITy TeI9W ‘wnruewsaD,) 
‘(SWI Ty ‘SsrozONpUuodTWaS,) tsioydti9seq 


yiodai partyyssezouy O9€ 79 TH04v 
SO7E9S ASeL ‘179g “fotg ‘OBE B79 6lay 29813uU09 
*dgé ‘vg Aew *AySTOM *a *S Aq 

*L ‘ou *qydeait OTsTqueTIS 

*SWIIA NIHL 

GaYxaLLOdS WONDVA HSIH VUYLTIN JO NOILVSILSAIANI 
*ssew ‘uoyburtang ‘*ouyz ‘*09 pue (°u “d) ALOT TOW 


OO°L$ e2Tad SLO 


9¢.*@:"62.. "ATG 664 009-aVv 


(toyiny) *suBrsep wnutydo yirm ‘atqis 

-T®9ruyse} sxzeadde aAand 328 3434 JO 327838 15) * ay 

aaoqge ATTerwesqns souewAOZAad Aa eay «eg ‘ 

*paAatyoe sanzteaA aanssaad-Adyreyyus ayy payrtwry se 
Os aAey (*970 ‘sore AABpuosas [eI0T ‘speoT yevy 
apoitsete *Bra) quowureqyuos seb yoy atdwrs auy 

ueyy 19410 SWSTURYIoW WOIZ SpeoT 3eoy (4L) fte 
popntou0s st ay °(mo bs/my OL-L°O) speoT 3eey 
T1TWM aetTqemorTe jo ahuexr e rOx ‘ATe AOZJ payernotes 
@iam (ainssaid °*sa Adjeyqua tat ino poberaae-fT{ 
-Terpez ysaybry) sirwry yuewurezuos seh 10H “qua 
-tpeiBb aanssaaid ory0ubew-jyras ayy (ewrhaa yuaaaino 
yBry ayd 10y) ‘pue uorzerpedr apnyToIuT 0% papuar 
-X29 910M (ST9POW Tassag pue etoqeieqg) uunjtoo o1e 
podotaaap ATINyJ ay3 AOJ Satir0ayi ayewrxoidde umouy 
TT9M 943% QouewIOZIAad z9zeay seh 91e FO SITWIT 
Te9TUYysa. OIEMTITN |9Y43 VIeWTISe OF “AIOAYI Japi0 
VSAITJ uoszey-aUTIg 94% YItTM pazedwood aiam saseb 
ao1yi OZ S3{Nser uorhaxr (r9azeay seb) yotur ayy 
‘abreyostp MOTZ TerTxe0d ayy Jo uorhar padoyeasap 
Attny 942 pue uorhaz yatur aya y30q Hurazaaod 
‘(uobie pue ‘eruowwe ‘unrray ‘uaBorpdhy) saseb 
INOJ YIM 1NO pated aiam snzyeredde yor1easai 
ooze adhd .,9peosed,, & UL SPUaWaINsesw BATSUa XY 


*sotydo 

*soanyonais opeosey ‘sotweukpowsayy 
‘sotryudeirg ‘siazeay ‘Ssaseg ‘(YdTRaSatT IIFTPUaTIS 
‘sorshyd ewsetdx) *‘(moTy seg ‘sore ITIWIOTIx) 
*(s018 OT11I9Tq ‘MOTS $89%) ssi0zdti9seqg 


uo0i1998TY 


qiodai parytsseroug 67 79 ‘TaV 
€E0CIOL ASFL '€90L *fOIg ‘O76L LS9 ELAV 39B17U00 
"dogg ‘79 1eW *e100W “Vy °¥ 

*y ‘zeTung *q “y ‘uueg “7 *9 Aq 
‘SLIWIT INAWNIVINOD SV¥9 LOH-SO¥V 


QIYLOI1a HONOWHL SMOT4 SVD NO HOUVASAN JISVE 
*yrTeg ‘euapeseg *souy ‘swayskg TeI17dQ-013790T] 


pue azepiey °7 


¢L°tL$ aotad SLO 


o€ ‘8 ‘Se “Ata 864 009-aV 


(roy any) *potsobins st aduaprAa [ey yuowtsradxes 
snOTIe®A ayy Hurywzry ur st~qeuoseai ysow suaes 1eYyy 
uorzoeraqyur yo adAy ayy “uoryerazea AyLotpotiaad 
ay Bursnes wstueydsow ay} Burpueyszapun sz0jz 
wnti3zaA YIM POINT Ip sTeyow yArea-areI AABay Jo 
skoytjTe uo sjuowtiedxa uot yeAJJIP uornau ayy jo 
aoueziodwrt ay3 uo and st srseydwy. *paiaprsuos 
St ainyersodway BHurzapxzo ayy 78 STe Yow snorizeAa 
aya Buowe Ayrorporaad yo uorzerazeA ayy pue TeIow 
uaAth e z0zy Ayrotporiad JO uoryeyAeA TewIsayy 

ay ugemyeq drysuorzwezread ayy “Ss Tetyaw yIea-ase1 
Aaeay ayt A0ZJ Aapix0o Ityaubew zo Ayrorporaed jo 
UOTYETILA BY TOF Yunodse 0% pasodoid swusrueydsow 
atqrssod [TezraAes ayi Jo uaAtHh st uorssnostp y 


“wNTI39X ‘SrskTeue UOTIIeAFZIP uorNaN 

*‘stTeiow ‘sfotry ‘aanyerzsdway ‘(satisadoad 
Otzaubew ‘SuorzeraeA AITpOtTiady) ‘(Ss zuswate 
yyaee arey ‘sarizadoad oriaubew,) ‘(satyzadoid 
otzeubew ‘sjyuawate y zee areyx) ssz0ydri9seq 


664 79 TaddV 


‘YL8E 829 6lLaV 329B817U0D 
*zad009 *y paeuiag fq 


"ou *ydazl 9IzFtyUatIs 
“STVLAW HLYVI-aaV 
KAVGH JHL YOd ANYNLVAYAMWAL GNV NOILOIIG HLIM FNNL 


—ONULS DILANDVW AO ALIOIGOLYAd AO NOILVIYVA FHL 
*ssew ‘abpraquey ‘*Arug pazeArey ‘°qey nig 


yaodai paryrissetoug 
€0SE9S xseL ‘SE9S “ford 
“diL ‘79 Gea 72% 

Ze: 


OS*$ eo2tad SLO 


LL *S@ “Ata eLL 009-avV 


(toyiny) *peayiodai sem eyep 

YOTYM IOF peOT Asyusepur FO anTeA yseaT 9y. ueYY 
SS9T ST OnTeA Huryrwiyt styy.‘'syuewtisadxa asayy 
Joy ‘pue ‘peo,T Jayuaput ayy JO antTeaA [Tews ATAATY 
—“W8Tal e@ Loy ZustTdrour st auerquow ayy Jo uot zew 
-10jJop o1rysetd pue Hurprerk 3yeyy smoys AXTOIY. JUL 
*speo,T iaqyuapur [Tews AT uaetToTsyJns pue abhre]7 


SOISAHd - SZ WOIstAld 





PRODUCTION AND MANAGEMENT - Division 26 


practice, Ordnance), Operation, Specifications, 
Job analysis, Machine tools, 


Contents: Formula Report, Work Sheets and In= 
structions; Tables and Charts; List of Constants 
and Synthesis; and Table of Elements and Methods 
Analysis Sheets, 


AD=600 195 Div. 26, 22 
OTS price $2.60 


Naval Ordnance Plant, Forest Park, Ill, 
ENGRAVER, 

NOPF Standard Time Formula, 
1957, 23p. 

NOPF Formula Engraver Unclassified report 
Descriptors: (*Presses (Machinery), Time 
studies), (*Time studies, Presses (Machinery)), 
(*Machine shop practice, Ordnance), Operation, 
Specifications, Job analysis, 


Time values contained in this formula apply to 
operations as performed on all Gorton Engraving 
Machines, Basic element times were developed by 
direct observation and application of the M.T.M, 
data. Constant time values expressed on the 
work sheets were developed by synthesizing the 
bssic elements, (Author) 


AD=600 196 Div. 26, 22 
OTS price $7.60 


Naval Ordnance Plant, Forest Park, I11l. 
FIXTURE (F-1, F-2, F=3). 

NOPF Standard Time Formula, 

May 56, 8Op. 


NOPF Formula F1 Unclassified report 


(*Jigs, Drills), (*Time studies, 
(*Machine shop practice, Ordnance), 
Operation, Specifications, Job analysis, 
Machine tools, Clamps. . 


Descriptors: 
Jigs), 


The time values developed in this formula are 
based on the study of approximately fifteen 
humdred drill jigs normally used on the sensitive 
drill press, Due to the wide variety of jigs 
encountered, an individual formula was needed to 
develop accurate operating times for all jigs. 
After a preliminary study, it was obvious that 
the greater percent of the jigs could be classi~ 
fied into four basic types: 1) Box Jigs, 
(2) Sandwich Jigs, (3) Pump Jigs, and (4) Plate 
Jigs. In all four types, a wide variety of 
clamping devices are used, such as leaf gates, 
leaf gates with one-quarter turn thumb screws, 
Allen screws, etc, In one jig alone, several 
different devices might be used, Individual MTM 
studies covering the operation of each of the 
different types of clamping devices were made, 
These studies were taken by observing the many 
different locations of the clamping devices used 
and establishing average time values, Values 
given in the table of elements are total values, 
They include both the insertion and removal of 
arts, tightening and loosening of screws, etc, 
Author) 


AD=600 197 Div, 26, 22 
OTS price $6,60 


Naval Ordnance Plant, Forest Park, I11,. 
INTERNAL GRINDER (GR=2). 

NOPF Standard Time Formula, 

1957, 7Op. 


NOPF Formula GR2 Unclassified report 


Descriptors: (*Grinders, Time studies), (*Time 
studies, Grinders), (*Machine shop practice, 
Ordnance), Operation, Specifications, Job 
analysis, Machine tools, 


Contents: Formula Report, Work Sheets and In- 
structions; Charts3 List of Constants and 
martes and Table of Elements and Methods 
Analysis Sheets, 


AD-600 198 Div. 26, 22 
OTS price $12.50 


Naval Ordnance Plant, Forest Park, I11,. 
MATTISON SURFACE GRINDER (GR=4). 

NOPF Standard Time Formula, 

1957, 175p. 

NOPF Formula GR4 Unclassified report 
Descriptors: (*Grinders, Time studies), 

(*Time studies, Grinders), (*Machine shop 
practice, Ordnance), Operation, Specifications, 
Job analysis, Machine tools, 


Formula report for the time studies of a Mattison 
surface grinder operation is presented, Included 
in the report are work sheets, instructions, 
specifications, list of constants and synthesis 
and table of elements and methods analysis 
sheets, 


AD=600 199 Div. 26, 22 
OTS price $6,60 


Naval Ordnance Plant, Forest Park, I1l. 
WALES“STRIPPIT METAL FABRICATOR (MS—27) (SM=27). 
NOPF Standard Time Formula, 

1957, 63p. 

NOPF Formula SM27 Unclassified report 
Descriptors: (*Machine tools, Time studies), 
(*Time studies, Machine tools), (*Machine shop 
practice, Ordnance), Operation, Specifications, 
Job analysis, Mechanical working, 


This formula was made to assist the Production 
Methods & Standards Specialist to plan the opera- 
tion and accurately estimate the time required to 
perform a given punching, notching, or nibbling 
operation in the U.S, Naval Gun Factory. (Author) 


Div. 26, 22 
OTS price $10,10 


AD-600 200 


Naval Ordnance Plant 
‘MILLING MACHINE (M=1), 
NOPF Standard Time Formula, 
1957, 130p. 
NOPF Formula M1 


Forest Park, I11. 


Unclassified report 


Descriptors: -(*Milling machines, Time 
studies), (*Time studies, Milling machines), 
(*Machine shop practice, Ordnance), Operation, 
Specifications, Job analysis, Machine tools. 


Formula report for the time studies of a milling 
machine operation is presented, Included in the 
report are work sheets, instructions, specifica- 
tions and a list of constants and synthesis, 


AD=600 201 Div. 26, 22 
OTS price $5.60 


Naval Ordnance Plant 


Forest Park, I1l. 
MILLING MACHINE (m=3}. 
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PRODUCTION AND MANAGEMENT - Division 26 


Descriptors: (*Time studies, Lathes), (*Lathes, 
Time studies), Machining, Metals, Operation, 
Operators (Personnel), Standards, Machine shop 
practice, Plastics, Job analysis, Ordnance. 


NOPF standard time formula report for the opera- 
tion of the W and S No. 3 turret lathe. 


AD-600 210 Biv, “26, 22 


OTS price $11.00 


Naval Ordnance Plant, Forest Park, I11. 
WALES~STRIPPIT HYRA~NEW-MATIC (WS-1). 
NOPF Standard Time Formula. 

1957, 1148p. 

NOPF Formula WS1 Unclassified report 
Descriptors: (*Time studies, Machine tools) 
(*Machine tools, Time studies), Material form- 
ing, Metals, Operation, Operators (Personnel), 
Standards, Machine shop practice, Job analysis, 
Ordnance, 


NOPF standard time formula report for punching and 
nibbling operations using the Wales-Strippit fabri- 
cator Mod. 10-A. 


AD-600 211 Div. 26,) 22 


OTS price $1.60 
Naval Ordnance Plant, 348. 
WELDING (MW-1). 
NOPF Standard Time Formula. 
1957, 4p. 
NOPF Formula MW1 


Forest Park, 


Unclassified report 


Descriptors: (*Welding, Time studies), (*Time 
studies, Welding), (*Machine shop practice, 
Ordnance), Operation, Specifications, Job 
analysis. 


This Formula was developed for use in establishing 
time standards for all Manual Arc Welding Opera- 
tions performed at NOPF with the type of equipment 
in use as of June 1959. It is suitable for use in 
time standard application -to: Coated Electrode 
Arc Welding, Metal Arc Inert Gas Shielded Welding 
and Tungsten Arc Inert Gas Shielded Welding and 

on all applicable materials in all positions. 
Manual Arc Welding data was developed for use 

with NOPF Light and Heavy Assembly data in the 
complete standards application to Welding As- 
sembly Operations, and the instructions for using 
the Assembly data are included in this Data Manual 
in their respective locations, All times shown 

on the Data Sheet are levelled times developed by 
elemental operations analyses, using Methods-Time 
Measurement and/or Time Study data in which no 
allowances are included. All welding process 
times are based on the operator using the correct 
current settings and electrode sizes as recom- 
mended by the manufacturers and/or engineering 
manuals. (Author) 


AD-600 330 Div. 26,6 


OTS price $1.50 


Bendix Corp., Southfield, Mich. 

DEVELOPMENT OF ADAPTIVE CONTROL TECHNIQUES FOR 
NUMERICALLY=CONTROLLED MILLING MACHINES. 
Interim technical documentary progress rept. 
no. 3, 1 Aug 63-29 Feb 64. 

29 Feb 64, 55p. 
Contract AF33 657 8782, Proj. 7 713 
Unclassified report 


Descriptors: (*Milling machines, Control 
systems), Control systems, Automatic, Digital- 
to-analog converters, Hydraulic servomechanisms, 
Control panels, Machining, Metals, Electronic 
equipment, Tests. 


Phase III of a program directed toward the 
development of adaptive control techniques for 
numerically-controlled milling machines is 
described, and plans for Phase IV are reviewed. 
A complete prototype adaptive control system was 
fabricated and tested in conjunction with a 
profile-type milling machine, Results of the 
tests verified that all portions of the system 
were operating satisfactorily. The metalcutting 
tests begun in Phase II were extended to include 
additional workpiece and cutter materials, and 
to further investigate possible correlation of 
tool life and surface microfinish with measured 
machining variables. The collection of data for 
these tests was enhanced by redesigning the 
spindle instrumentation system to obtain improved 
reliability and rigidity. (Author) 


AD-600 561 Div. 26, 14 


OTS price $2.25 


Institute of Tech., 
Minneapolis. 
SUMMARY OF TECHNICAL LITERATURE SURVEY ON 
DEHUMIDIFICATION AND DEHUMIDIFIED STORAGE, 
Progress rept. no. 2. 

15 June 54, 8ip. 

Contract NOy79585 


Univ. of Minnesota, 


Unclassified report 


Descriptors: (*Storage, Humidity), (*Preser- 
vation, Materials), (*Warehouses, Controlled 
atmospheres), Driers (Apparatus), Degrada- 
tion, Reviews. 


A summary of literature on required atmospheric 
conditions for the storage of different types 

of materials, different methods of preservation 
of materials while in storage used by industry 
and government, types of dehumidification, 
sources and quantity of moisture for design 
purposes, effect of climatic conditions on stor- 
age, effect of different methods of storage on 
preservation of materials and equipment, and 
optimum conditions for storage. (Author) 


AD-600 562 Div. 26, 14 


OTS. price $2.00 


Institute of Tech., 
Minneapolis. 
EVALUATION OF U. S. 
PROGRAM, PART II, 
Progress rept. no. 4. 
15. Feb 555. 77» 
Contract NOy79585 


Univ. of Minnesota, 


NAVY DEHUMIDIFIED WAREHOUSE 


Unclassified report 


(*Preser- 


(*Storage, Humidity), 
(*Warehouses, Controlled 
atmospheres), Performance (Engineering), 
Driers (Apparatus), Military facilities, Naval 
shore establishments, 


Descriptors: 
vation, Materials), 


Contents: Procedure for Analysis of Dehumidified 
Building and Dehumidification Machine Performance; 
Analysis of Dehumidified Building and Dehumidi- 
fication Machine Performance at Five U. S. Naval 
Activities; and Summary of Dehumidification 
Operations at Five U. S. Naval Activities. 
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would prevail. Seventy-two motors from field 
storage sites were visually and radiographically 
inspected, temperature conditioned and static 
fired. Thirty-three samples conditioned at -30 F 
performed satisfactorily. Seven motors fired 
after conditioning at +140 F, were determined to 
be unsatisfactory because of high chamber pres- 
sures, causing one motor's pressure relief disc 
to rupture. Of three samples fired after con- 
ditioning at +130 F, the pressure relief disc 
ruptured in one motor, Twenty-five motors were 
then conditioned at +120 F and performed satis- 
factorily. The 16-NS-1000, M15 Rocket Motor will 
perform satisfactorily at age eight years between 
temperature limits of -20 F to +110 F. (Author) 


AD-600 420 Div. 27, 12 


OTS price $6.00 


Rocketdyne, Canoga Park, Calif. 

ROCKET ENGINE VALVE POPPET AND SEAT DESIGN DATA, 
Technical documentary rept., July 62-Oct 63, 

ed. by G. F. Tellier. May 64, 498p. Rocketdyne 
R5494 

Contract AFO4 611. 8392, 
RPL TDR64 68. 


Proj. 6753, Task 675304 
Unclassified report 


Descriptors: (*Valves, Configuration), 
(*Surfaces, Finishes and finishing), (*Seats, 
Vehicle body components), (*Rocket motors, 
Design), Fluid flow, Pressure, Stresses, 
Deformation, Seals (Stoppers), Adhesives, 
Sealing compounds, Metals, High-pressure 
valves, Mathematical prediction, Engineering. 


Presented is a description of the work accom- 
plished in summarizing current valve design 
technology and providing-fundamental metal-to- 
metal seating characteristic design data. The 
program was conducted in two phases. Phase I is 
a survey of pertinent patents, technical litera- 
ture, and industry data to determine current 
technology levels and indicate specific areas 
where information was lacking or obsolete. The 
accumulated material produced little worthwhile 
information on either the mechanics of sealing 

or the correlation between theoretical and actual 
characteristics. Phase II effort involved 
analytical and empirical studies of the détail 
aspects of valve sealing. Test models were fabri- 
cated with particular emphasis placed on describ- 
ing the resultant sealing surfaces: Leakage flow 
data were obtained for the near-seated condition 
resulting in good correlation with theoretical 
predictions. The stress-leakage relationship 

in the on-seated condition was empirically in- 
vestigated as a function of surface and material 
variations, pressure, and fluid. The resulting 
information, together with inspection evidence 
Supporting deduced test surface finish conditions, 
is presented. (Author) 


AD-600 440 Div. 27 


OTS price $.50 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
POLAR CONSTRUCTION EQUIPMENT UNIVERSAL. ENGINE~. 
STARTING KIT, 

Final rept., 

by S. E. Gifford. 25 May 64, 
Proj. Y F015 11 01 291 
NCEL R311 


19p. 
Unclassified report 


Descriptors: (*Engine starters, Cold weather 
tests), (*Internal combustion engines, Engine 
starters), (*Engines & motors, Liquid cooled), 
Engine primers, Heaters, Cold weather tests, 
Polar regions. 


PROPULSION SYSTEMS - Division 27 


This report covers the development and testing 
of an engine-mounted kit to facilitate starting 
and operating liquid-cooled engines in low tem- 
peratures, The kit was designed to preheat the 
engine, oil, and battery and to provide ignition 
assistance during cranking. The components in- 
cluded a gasoline-burning coolant heater, an 
electric coolant heater, an ether priming system, 
a battery heating system, and a crankcase shroud, 
Laboratory tests and field trials show that the 
kit as a whole was adequate for low-temperature 
engine starting when using sub-zero oil for the 
engine lubricant. However, with a change to 
20-weight oil in the mid-1950's it was found that 
the kit heaters did not provide sufficient heat 
for engine starting in temperatures below O F. 
The ether priming system and the battery heating 
system were found to be useful starting and 
operating aids for liquid-cooled engines on 

polar transportation and construction equipment 
under all conditions. (Author) 


AD-600 487 Dig..:. 27... 
OTS price $.50 


Foreign Tech. Div., Air Force Systems Command, 


Wright-Patterson AFB, Ohio. 
SELF-ALIGNMENT AND BALANCING OF COAXIAL ROTORS, 
by E. G. Berger and A. S. Kal'zon. 26 Mar 64, 
7p. 
FTD TT64 753 TT 64 11712 

Unclassified report 


Unedited rough draft trans. of Leningrad U. 
Vestnik (USSR) 1963 (v. 18) no. 3 (Seriya) 
Matematiki, Mekhaniki i Astronomii (no. 1) pp. 
119-121. 


Descriptors: (*Gas turbine rotors, 
Stabilization), Turbine parts, Alignment, 
Momentum, Oscillation, Damping, Supports, 
Equations, Mathematical analysis, USSR. 


In modern gas-turbine engines wide application 
has been found for dynamic systems formed by two 
coaxial rotors turning with different values for 
their angular velocity. At high angular velocity 
of the rotors the basic problem of dynamics is 
the distribution of the critical numbers of turns 
outside of the zone of the operation velocities, 
the lowering of the vibration overloads and 
amplitudes of oscillations in the transition 
through the critical number of turns, the 
diminishing of the dynamic components of the 
support reactions, and the self-alignment of the 
rotors in the zone of operational velocities. 

One of the possible means of solving this problem 
is the making use of the effect of self-alignment 
of a rigid rotor turning in two elastic supports 
and the spreading of this effect over the system 
of coaxial rotors, which are turning with 
different angular velocities. (Author) 


AD-600 506 Div. 27 


OTS price $.75 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

THERMAL STRESSES IN AIR COOLED DISKS OF ROTARY 
GAS TURBINES, 
by E. Tuliszka. 
FTD TT64 145, 


11 May 64, 
TT 64 11720 
Unclassified report 


24p. 


Unedited rough draft trans. of Technika 
Lotnicza (Poland), 18:7, pp. 168-176, 1963. 


Descriptors: (*Gas turbine rotors, Thermal 
stresses), (*Disks, Air-cooled), Thermal prop- 
erties, Functions, Mathematical analysis, 
Impellers, USSR. 
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PSYCHOLOGY AND 


20 Feb-20 May 64, 
WAD R407 4 


Quarterly progress rept. no. 
by E, P. Gilewicz. 20 May 64, 
Contract AFO4 611 9064 


Ae 
70p. 
Unclassified report 
Descriptors: (*Rocket cases, High-pressure 
research), (*Rocket motors (Solid propellant), 
Rocket cases), High-pressure research, Rupture, 
Tests, Pressure vessels, Nickel alloys, 
Maraging steels, Forging, Welds, Shear stresses, 
Roughness, Tensile properties, Fracture 
(Mechanics), Metallography. 


This report presents a discussion of the results 
obtained from the hydroburst testing of E.A.F.B. 
case SN1. Case SN1 burst at a pressure of 1076 
psig, corresponding to a Pr/t burst stress of 
375,000 psi. A total of five, 6-inch diameter 
subscale burst tests using test bottles repre- 
senting the same heats of material in the full 
scale cases are also discussed. The Pr/t test 
results on these bottles ranged from 346,000 psi 
to 375,000 psi, complimenting the highly success- 
ful full scale burst. A metallurgical analysis 
of the tested case and bottles was conducted and 
is presented to establish the mode of fracture 
origination and progression. (Author) 


AD-600 756 Se... 274 32 


OTS price $6.60 


Battelle Memorial Inst., Columbus, Ohio. 

A STUDY OF THE INERTIA PUMP FOR USE IN THE 
EXTRATERRESTRIAL ENVIRONMENT, 
Final rept., 

by J. W. Kannel, D. H. Thiel, 
E. M. Simons. Apr 63, 68p. 
Contract AF33 657 8463, Proj. 8169, Task 816904 
ASD TD63 374 Unclassified report 


W. C. Franke and 


Descriptors: (*Space stations, Pumps), 
(*Pumps, Space stations), (*Liquid metal 
pumps, Space stations), Space environmental 
conditions, Liquefied gases, Liquid metals, 
Feasibility studies. 


This study includes evaluations of possible fluids 
to. be transferred in space, the suitability of the 
inertia pump to transfer these fluids, a layout 
design of an extraterrestrial inertia pump and a 
theoretical analysis of this pump. Two fluids 
which will be used in space are cryogenic liquids 
and liquid metals. An inertia pump capable of 
delivering the flow rates desired for the transfer 
of cryogenic liquids in space appears to be 

larger than a centrifugal pump of comparable 
capacity which makes it somewhat unattractive 

for this application. However, it does appear 
practical as an extraterrestrial liquid-metal 
pump. The weight of a liquid-metal inertia pump 
should be quite competitive with the weight of 
mechanical liquid-metal pumps and lighter than 
electromagnetic pumps with the same capacities. 

A layout design of a liquid-metal inertia pump 

was made. Various components incorporated in 

this design will require experimental evaluations. 
The theoretical analyses of the pump indicate 

that it should perform effectively and effi- 
ciently. (Author) 


AD-600 831 Div... - 410+ 32 


OTS price $5.00 
Naval Boiler and Turbine Lab., Philadelphia, Pa. 
COMBUSTION ENGINEERING, INCORPORATED, SINGLE 
FURNACE NATURAL CIRCULATION BOILER FOR DDG-15 
CLASS, 


HUMAN ENGINEERING - Division 28 


by D. Hansen, W. 
6 Mar 64, 357p. 
NBTL BA444 


Ferraris and R. Schell. 


Unclassified report 


Descriptors: (*Boilers, Marine surface 
propulsion), Performance (Engineering), Tests, 
Marine surface propulsion, Naval vessels 
(Combatant). 


A Combustion Engineering single furnace integral 
superheater boiler, with accessories including 
automatic feedwater controls and air operated 
retractable superheater cavity soot blower, was 
evaluated to determine performance and general 
suitability for use on DDG-15 Class ships. Tests 
were conducted at steaming rates comparable to 
those of the ships for which the unit was de- 
signed to determine optimum return flow sprayer 
plates, burner performance, circulation char- 
acteristics, steam baffle efficiency, automatic 
“feedwater regulator capabilities, superheater 
cavity retractable soot blower performance, and 
to evaluate the unit and its components under 
normal and emergency conditions. To correct 
performance deficiencies, refractory gas baffles 
were developed to increase superheater outlet 
temperature; additional screen tubes were in- 
stalled to shield. the superheater outlet pass 
and reduce tube metal temperatures in that pass; 
steam drum girth plates were modified to improve 
circulation; and minor tmprovements in the feed- 
water regulating valve and the superheater cavity 
retractable soot blower system were made, Fol- 
lowing completion of all modifications the over- 
all boiler performance was considered 
satisfactory. (Author) 


28. PSYCHOLOGY AND HUMAN 
ENGINEERING 


AD-600 036 Div... 46. “2 


OTS price $.75 


Office of the 
Washington, 


Army Personnel Research Office, 
Chief, Research and Development, 
D. C. 

INFORMATION ASSIMILATION FROM SYMBOLIC DISPLAYS. 
AMOUNT OF INFORMATION PRESENTED AND REMOVED, 

by Seymour Ringel and Frank L. Vicino, Mar 64, 
23p. 

Proj. 2J3024701A723 
APRO TRN139 Unclassified report 
Report on Human Performance in Military Systems, 


Descriptors: (*Memory, Psychometrics), 
(*Learning, Memory), (*Display systems, 
Memory), Army personnel, Data processing sys- 
tems, Cybernetics, Decision making, Vision, 
Errors. 


The Army's command information processing systems 
will end-produce maps, totes, and overlays on 
which situation information, intelligence data, 
and administrative support data are presented 

and continually updated. The study was con- 
ducted to determine how information assimilation 
is affected by amount of information presented 
and extent of information change introduced in 
updating. Slides containing military unit flag 
Symbols such as might be depicted on maps and 
overlays were presented to 32 individuals. Four 
levels of amount of information were effected by 
varying the number of symbols--12, 16, 20, and 
24--per slide, The initial presentation was fol- 
lowed by a second slide with a number of -sym- 
bols--2, 4, 6, or 8--removed. Responses were 
analyzed in terms of accuracy and type of érror. 
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PSYCHOLOGY AND 


Div. 28 
OTS price $.75 


AD-600 139 


Michigan Univ., Ann Arbor. 
BASES FOR PREFERENCES AMONG THREE-OUTCOME BETS, 
by Sarah Lichenstein. May 64, 22p. P2909 
Grant AF AFOSR192 63 
Unclassified report 


Descriptors: ‘(*Decision making, Probability), 
Reasoning, Analysis of variance, Game theory, 
Psychometrics, Behavior. 


This experiment compared the moment functions of 
a bet as predictors of choices among bets with 
the subjectively expected utility (SEU) maximiza- 
tion model. Bet parameters of Expected Value 
(EV), Variance (V), Skewness (Sk), and probabil- 
ities were independently varied in 182 3-outcome 
bets. Each of 12 Ss bid on each bet and played 
some bets for real money. Ss preferred high EV 
and low V, but had no preferences within Sk or 
probability levels. Sets of bets existed which 
were equal in all parameters; within such sets, 
Ss preferred bets with the largest least likely 
amount. The moment-function approach was re- 
jected; the SEU model was not. A lexicographic 
ordering of variables was suggested. (Author) 


AD=600 176 Div. 28, 12 


OTS price $2.00 


Aerojet-General Corp., Sacramento, Calif. 
HUMAN RELIABILITY IN THE PERFORMANCE OF 
MAINTENANCE, 

by Irl A. Irwin, Joel J. Levitz and Alvyn M. 
Freed. May 64, 71p. LRP317 

Contracts AFO4 694 424, AFO4 647 521 

BSD TDR63 218 Unclassified report 


(*Performance (Human), Reliabil=- 
ity), (*Guided missile personnel, Performance 
tests), Human engineering, Maintenance person= 
nel, Rocket motors, Guided missiles, Guided 
missiles (Surface-to~surface), Performance 
tests, 


es ba Cer 


A method for estimating the reliability of main- 
tenance performance is developed and applied to 
tasks involved in scheduled maintenance for 
Titan II engines, The approach involves the 
combined use of ratings and empirically derived 
reliability figures. A modification of the de~ 
sign engineer's redundancy formula is developed 
for estimating the increase in human reliability 
achieved when two mechanics work together in the 
performance of a single maintenance task, This 
study demonstrates that highly consistent rat~- 
ings of task-element=reliability can be obtained 
from groups of qualified raters, Plans for 
validating the human reliability estimates ob- 
tained during Category II testing at Vandenberg 
Air Force Base dre described, Suggestions for 
further research and application of the findings 
are given. (Author) 


AD-600 181 Div. 28 


OTS price $2.25 


System Research, Ltd., Richmond (England). 
A STUDY OF GROUP DECISION MAKING AND COMMUNICA- 
TION PATTERNS UNDER CONDITIONS OF STRESS AND 
OVERLOAD, WHEN THE PARTICIPANTS ARE PERMITTED TO 
FUNCTION AS A SELF-ORGANISING SYSTEM, 
Final technical rept., 1 Jan-31 Dec 63. 
1964, 95p. 
Contract DA91 591EUC2753 

Unclassified report 


HUMAN ENGINEERING - Division 28 


Descriptors: (*Decision making, Group dynam- 
ics), (*Group dynamics, Decision making), 
Pattern recognition, Stress (Psychology), 
Social psychology, Learning, Reaction psy- 
chology, Social communication, Display systems, 
Communication systems. 


Experiments on group decision making under con- 
ditions tat can be automatically and adaptively 
controlled are described, Pilot experiments 

were conducted with three-person groups, in whi'ch 
a trajectory-interception task was split into 
three sequentially dependent sub-tasks, detection, 
coding, and decision. The original design was 
modified to a two-person game consisting of two 
sub-tasks which could be assigned, jointly or 
severally to the two players in five different 
ways. Only three of the sub-task assignments 
were utilized. A strategy was designed to deter- 
mine how these might be adaptively varied to 
counteract the effects of stress and overload, 
The strategy embodies two decision rules, one 
specifying the time of reassignment, and one 

the choice. of reassignment. This strategy was 
tested and compared to weaker strategies embody- 
ing just one adaptive decision rule. Statistical 
analysis of the data showed that the two-rule 
Strategy gives significant increases in effi- 
ciency, but weaker strategies are likely to be 
worse that the maintenance of fixed sub-task 
assignments. Whenever there is a reliable warm- 
ing-up or settling-in period after sub-task 
reassignments, the time-course efficiency can be 
changed without raising the overall efficiency. 
(See also AD-428 615) (Author) 


AD-600 296 Div. 28 


OTS price $.50 


Pittsburgh Univ., Pa. 

DIFFERENTIAL RESPONSE TO APPRAISAL AND GOAL 
SETTING AS A FUNCTION OF SELF, INTERACTION AND 
TASK: ORIENTATION. 
Technical rept. 3, 
by Bernard M. Bass, 
Contract Nonr624 14 


May. 64, 18p. 


Unclassified report 


Descriptors: (*Personality, Students), 
(*Motivation, Personality), (*Attitudes, 
Group dynamics), Psychometrics, Reaction 
(Psychology), Behavior. 


Sixty graduate students met periodically for 

15 weeks in training groups. Midway, half of 
the men were counseled individually 1 to 1 1/2 
hours by a peer from the other half. The 
counselees were the men most extreme in scores 
:n self, interaction or task-orientation. The 
counselors were the remaining men, Counseling 
was devoted either to appraising past perform- 
ance or to setting future goals. Generally, 
self-oriented students were significantly less 
likely to agree with their counselors as to what 
had been discussed in counseling and to par- 
ticularly favor past performance appraisal over 
future goal setting. (See also AD-408 128). 
(Author) ’ 


AD-000 319 Div. 28 


OTS price $1.00 


Kansas State Univ., Manhattan. ' 
THE EVOLUTION OF PERCEPTUAL FRAMES OF REFERENCE, 
Technical rept. nos. 17-20, 
by William Bevan. Apr 64, 38p. 
Contract Nonr 363401 

Unclassified report 
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PSYCHOLOGY AND 


Braune and 0. Fischer; Theoretical Fundamentals 
for a Mechanics of Living Bodies, by 0. Fischer; 
The Human Motor, by J. Amar; and Space Require- 
ments of the Seated Operator, by W. T. Dempster. 
(Author) 


AD-600 646 Div. 28 


OTS price $.50 


North Carolina State Coll., Raleigh. 
A REPLICATION OF PAIRED-ASSOCIATE LEARNING AS A 
FUNCTION OF S-R SIMILARITY. 
Technical rept. no. 8, 
by Slater E, Newman. May 64, 4p. 
Contract Nonr48608 
Unclassified report 


Descriptors: (*Performance tests, Transfer of 
training), (*Psychometrics, Learning), (*Learn- 
ing, Psychometrics), Students. 


This experiment replicated the finding that 
paired-associate learning is interfered with when 
the same items occur as. S-terms and R-terms. It 
demonstrated also that learning is interfered 
with when S-terms share with R-terms all the same 
letters but no items. (See also AD-600 842). 
(Author) 


AD-600 647 Div. 28 


OTS price $.50 


North Carolina State Coll., Raleigh. 

EFFECTS OF PAIRING TIME AND TEST=TIME ON PER-~ 
FORMANCE DURING AND AFTER PAIRED-ASSOCIATE 
TRAINING. 

Technical rept. no. 
by Slater E, Newman, 
Contract Nonr48608 


9, 
May 64, 5p. 


Unclassified report 


Descriptors: (*Performance tests, Time), 
(*Training, Performance tests), (*Psycho- 
metrics, Time), Learning. 


The experiment studied the effect of pairing time 
and of test-time on performance during and im- 
mediately after paired-associate training, The 
length of the pairing interval and of the test- 
interval were independently varied. A pairing- 
test procedure was used, each of the 12 pairing 
trials being followed by a test-trial, The main 
dependent variables were the number of correct 
responses during the 12 test-trials and during a 
13th test administered immediately after paired- 
associate training. (See also AD=600 646). 
(Author) 


AD-600 - 648 Div. 28 


OTS price $.50 


North Carolina State Coll., Raleigh. 
ISOLATION EFFECTS WHEN PAIRED-ASSOCIATES ARE 
PRESENTED SERIALLY, 
Technical rept. no. 10, 
by Slater E. Newman and G. Alfred Forsyth. 
May 64, 5p. 
Contract Nonr48608 

Unclassified report 


Descriptors: (*Learning, Performance tests), 
(*Transfer of training, Psychometrics), 
Reaction (Psychology). 


The experiment studied the effect of isolating 
one or both terms of a pair on learning the pair. 
The pairs were presented in the same order on 
each trial, the pair with the isolated term(s) 


HUMAN ENGINEERING - Division 28 


appearing near the middle of the list. Isolation 
led to faster learning of the pair, but did not 
affect the rate of learning the entire list. It 
is proposed that one effect of isolation is a 
change in the sequence in which S attacks the 
items of a list, the isolated item being at- 
tacked sooner than if it were not isolated. 


(See 
also AD-600 647) (Author) 


Div. 28 
OTS price $.50 


AD-600 649 


North Carolina State Coll., Raleigh. 
SERIAL POSITION AS A CUE IN LEARNING: 
OF TEST-RATE, 

Technical rept. no. 11, 

by Slater E, Newman, May 64, 
Contract Nonr486 08 


THE EFFECT 


Sp. 
Unclassified report 


Descriptors: (*Learning, Performance tests), 
(*Psychometrics, Learning), Reaction 
(Psychology). 


In the experiment Ss were tested at either a 2-, 
6- or 10-sec. rate and Ss were given 15 pairing 
trials, a test following the 5th, 10th and 15th. 
A predicted significant interaction occurred 
between Presentation-Order (SS vs. SD) and Test- 
Rate, the difference between SS and SD groups 
being directly related to test-rate. (See also 
AD-600 648) (Author) 


AD-600 653 Div. 28, 16, 30 


OTS price $.50 


Aeronautical Computer Lab., 
Center, Johnsville, Pa. 

A PROPOSED METHOD OF ERROR SCORING CONTINUOUS 
TASKS IN PSYCHOLOGICAL AND PHYSIOLOGICAL 
EXPERIMENTS, 

Technical rept., 

by A. Futterweit. 27 Apr 64, 
NADC AC 6405 


Naval Air Development 


15p. 
Unclassified report 


+. 
(*Performance (Human), Errors), 


Descriptors: 
(*Psychometrics, Errors), (*Errors, Psychomet- 
rics), Psychophysiology, Bionics, Human engi- 
neering, Probability, Measure theory, Data 
processing systems, Digital recording systems, 
Programming, Computers. 


A method of error scoring is proposed utilizing 
error amplitude probability density functions. 
The potential benefits of this method are dis- 
cussed in the introduction, The technique for 
mechanizing the proposed method is presented in 
detail from data acquisition to final output 
and presentation of processed data. (Author) 


AD-600 702 Div. 28 


OTS price $1.00 


Educational Testing Service, Princeton, N. J. 

DIFFICULTY AND OTHER CORRELATES OF CRITICALNESS 

RESPONSE STYLE AT THE ITEM LEVEL, : 

by Lawrence J. Stricker. May 64, 39p. RB64 25 

Contract Nonr2338 00, Proj. NR151 182 
Unclassified report 


Descriptors: (*Achievement tests, Psychome- 
trics), (*Reaction (Psychology), Achievement 
tests), Personality, Factor analysis, Reports. 


The study examined the relationship between the 
difficulty of items on an achievement-type test 
of report writing and (a) the items' correlations 
with the test's criticalness response style 
score, and (b) the items' correlations with the 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


30. RESEARCH AND RESEARCH 
EQUIPMENT 


AD-600 009 Bie. “30 
OTS price $.75 


Laboratory for Electroscience Research, New 
York Univ... W. .%. 

CUMULATIVE CODES AS VARIABLE REDUNDANCY CODES, 
Scientific rept. no. 15, 

by Jack Keil Wolf. Dec 63, 25p. Rept. no. 

NYU TR400O 87 

Contract AF19 6168, Grant AF AFOSR499 64, Proj. 
4610, Task 461003 
AFCRL 64 11 Unclassified report 
Descriptors: (*Decoding, Errors), (*Errors, 
Decoding), Computers, Programming (Computers), 
Control systems, Feedback, Coding, Mathemat- 
ical analysis. 


A cumulative decision feedback system is con- 
sidered whereby the digits are decoded on the 
basis of all the digits in all of the repeated 
blocks. If an (n,k) binary group code is re- 
peated (N-1) times, the resultant digits are 
considered as nN-tuples derived from an (nN,k) 
code. The parity check matrix, minimum dis- 
tance and generator polynomial (for cyclic 
codes) are determined for the (Nn,k) codes in 
terms of the respective quantities for the 
(n,k) code. A method for partitioning the 
error detection and correction capabilities of 
the (Nn,k) code. A method for partitioning the 
error detection and correction capabilities of 
the (Nn,k) code is suggested on the basis of a 
constant failsafe probability criterion. (Author) 


AD-600 010 Div. 30, 9 
OTS price $.75 


Princeton Univ., N. J. 
FURTHER DEVELOPMENT OF A GRAPHITE HEATER FOR 
HIGH PRESSURE NITROGEN OPERATION, 

by I. E. Vas and J. K. Harvey. Oct 63, 28p. 
AER669 

Grant AF AFOSR112 63 
AFOSR 5440 Unclassified report 
Descriptors: (*Hypersonic wind tunnels, 
Heaters), (*Nitrogen, Heating), (*Heating 
elements, Graphite), High pressure research, 
Stagnation point, Temperature, Pressure ves- 
sels, Thermocouples. : 


An experimental study was conducted to extend 
the operation of a graphite resistance nitrogen 
heater to pressures above the 1000 psi pre- 
viously obtained. Using a somewhat modified 
design, a single pass spiral heater element as 
fabricated and tested at 5000 psi and 5000 R. 
Test runs of 5 to 15 minutes were carried out 
with total operating times at elevated tempera- 
tures and pressure exceeding several hours 
using the same element. The temperature was 
determined by the mass flow technique and 
checked against a thermocouple installed in 

the stagnation chamber. (Author) 


AD-600 013 Div.. 30 

OTS price $2.75 
Thomas J. Watson Research Center, Yorktown 
Heights, N. Y. 
EVALUATING THE LOGICAL DESIGN OF THE PROBLEM 
ORIENTED SYMBOL PROCESSOR, 
Final rept., 


by R. F. 
147p. 

Contract AF19 628 3257, Proj. 
AFCRL 64 198 


Schauer and J. E. Meggitt. 1 Nov 63, 
850F0000 
Unclassified report 


Descriptors: (*Digital computers, Control 
sequences), (*Programming (Computers), Dig- 
ital computers), (*Computer logic, Digital 
computers), Programming languages, Compilers, 
Programming (Computers). 


This report is a description of the implementa- 
tion of the Adam machine by means of micropro- 
grams and a small micro computer. Included are 
a general description of the philosophy and 
methods, and a detailed description of each of 
the microprograms, 


AD-600 014 Div. 30 

OTS price $5.00 
Thomas J. Watson Research Center, Yorktown 
Heights, N. Y. 
EVALUATING THE LOGICAL DESIGN OF THE PROBLEM 
ORIENTED SYMBOL PROCESSOR. ADAM MICROPROGRAM 
DECKS AND 7094 INTERPRETIVE PROGRAM ASSEMBLIES. 
Final rept., appendix, 
by R. F. Schauer and J. E. Meggitt. 1 Nov 63, 
337p. 
Contract AF19 628 3257, Proj. 
AFCRL 64 198, app. 


850F0000 
Unclassified report 


Descriptors: (*Digital computers, Program- 
ming (Computers)), (*Programming (Computers), 
Digital computers), (*Compilers, Computer 
logic), Simulation. 


This appendix includes the microprogram as- 
sembly decks, and the 7094 interpretive pro- 
grams used to simulate the ADAM microcomputer. 
There are nine interpretive programs: (1) 
INTRC; (2) LOADF; (3) ENDPR; (4) MICPR; (5) 
INPF *MAIN® 5 (6) PRINT; (7) TRACE; (8) SETAB; 
and (9) INSEQ. (Author) 


AD-600 027 Div. 30 
OTS price $2.25 


Army Electronics Research and Development 
Agency, Fort Monmouth, N. J. 

A COMPLETE FLOATING DECIMAL INTERPRETIVE SYSTEM 
FOR THE LGP-30 ROYAL McBEE DIGITAL COMPUTER, 

by Robert Lefker. Dec 63, 95p. 

Task 1A010501B010 
AELRDL TR2419 Unclassified report 
Digital computers), 
Computers), Digital computers), 


Descriptors: ant aur, 
elelcoaes 
*Digital computers, Computer logic), Program- 
ming languages. 


An interpretive system which transforms the 
LGP-30 into a three address, floating decimal, 
general-purpose computer primarily suited for 
scientific and engineering calculations is de- 
scribed in this report. The system is complete 
in that all mathematical, logical, input-output, 
and tracing operations normally called for in 
such calculations can be performed within the 
system without reference to the basic machine 
language of the LGP-30. Ease of use, highest 
possible speed of arithmetic, inclusion of the 
most frequently used logical operations, and the 
greatest range in the transcendental functions 
have been the main general considerations in 
developing the system. The user of the system 
need only concern himself’with sections en- 
titled General Considerations through Program- 
ming, while those interested in the structure 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


digital computers, Communication theory, 
Artificial intelligence, Documentation, 
Classification, Language. 


AD-600 113 Div. 30 
OTS price $3.50 


Thomas J. Watson Research Center, Yorktown 
Heights, N. Y. 

SOME PROBLEMS IN INFORMATION SCIENCE. WITH 
EMPHASIS ON ADAPTATION TO USE THROUGH MAN-MACHINE 
INTERACTION. 

Final rept., vol. 1, 1 Jan-31 Dec 63, 

by Manfred Kochen, 2 Apr 64, 213p. 

Contract AF19 628 2752, Proj. 5632, Task 563205 
AFCRL 64 87 Unclassified report 


Descriptors: (*Information retrieval, Pro- 
gramming languages), (*Data storage systems, 
Communication theory), (*Data processing sys- 
tems, Communication theory), (*Programming 
languages, Programming (Computers)), Memory, 
Artificial intelligence, Bionics, Indexes, 
Dictionaries, Subject, indexing, Learning. 


Contents; An adaptive system for directly re- 
cording and retrieving information in simple, 
formal, english-like sentences; A description of 
an experimental information center and the 
language Query; Total information systems in 
planning and alerting; Working system for re- 
search in simulation of concept learning; Toward 
information systems science: information flow 
patterns and self-regulating mechanisms in the 
natural settings of libraries; Preliminary opera- 
tional analysis of a computer-based, on-demand 
document retrieval system using coordinate in- 
dexing; Systems of orientation; a preliminary 
conceptualization; A model for the process of 
learning to comprehend; Methodology for research 
in concept-learning; Construction of a growing 
thesaurus by conversational interaction in a man- 
machine system; @nd Evaluation of bias in the 
removal of edges from a completely connected 
graph with an application to comparison of 
thesauri. 


AD-600 117 Biv, 3a. 8 
OTS price $3.00 


International Business Machines Corp., Rockville, 
Md. 


OPTIMIZED DIGITAL AUTOMATIC MAP COMPILATION 

SYSTEM, 

Interim rept. no. 4, 10 Feb 63-10 Feb 64. 

10 Mar 64, 161p. 

Contract DA44 O0O9AMC111X, Proj. 8T35 14 001 07 
Unclassified report 


Descriptors: (*Digital systems, Mapping), 
(*Mapping, Compilers), (*Analog-digital com- 
puters, Stereoscopes), Photogrammetry, Survey- 
ing, Programming (Computers), Electronic 
Scanners, Optimization, Digital computers. 


The primary purpose of the DAMC project is to 
optimize system hardware and computer programs 
developed and to develop and evaluate alternate 
correlation techniques. The objective is to 
prove conclusively the concept of digital map 
compilation, The system consists of a photo- 
digitizer unit for scanning and digitizing a 
pair of stereo aerial diapositives, specially 
written computer programs for use on an IBM 
7090/7094 Computer to perform rectification, 
sorrelation, and ortho-correction on the digital 
photo data, and a photomap printer unit for 
printing the rectified photo and orthophotomap 


with or without contour and grid tic information. 
(Author) 


AD-600 146 Diwsx 30.; 9a: 42 
OTS price $1.25 


Arnold Engineering Development Center, Arnold 
Air Force Station, Tenn. 

TEMPERATURE EFFECTS ON THE CAPTURE COEFFICIENTS 
OF SIX COMMON GASES, 

by J. P. Dawson. May 64, 43p. 

Contract AF40 600 1000, Proj. 8951, Task 895104 
AEDC TDRE64 84 Unclassified report 


Descriptors: (*Cryopumping, Gases), (*Space 
environmental conditions, Test equipment), 
Cryogenics, Nitrogen, Argon, Carbon compounds, 
Monoxides, Nitrogen compounds, Oxides, Carbon 
dioxide, Vacuum apparatus, Velocity, Mathe- 
matical prediction, Molecular properties, 
Temperature, Surface temperatures, Experi- 
mental data, Equations. 


The effects of gas and cryosurface temperature on 
the capture coefficient of six gases are dis- 
cussed, The gas temperature effect is inter- 
preted by the critical velocity model, and the 
cryosurface temperature effect is qualitatively 
explained by the potential field model. The 
possible error involved when these results are 
extrapolated to higher gas temperatures is also 
discussed. Experimental results are presented 
for the cryopumping rates of nitrogen, argon, 
carbon monoxide, nitrous oxide, oxygen, and 
carbon dioxide over 10 to 25 K cryosurfaces and 
a gas temperature range of from 77 to 400 K. 
(Author) 


AD=600 160 Div. 30 
OTS price $10.00 


Office of Aerospace Research, Washifigton, D. C. 
OAR CUMULATIVE INDEX OF RESEARCH RESULTS. 

Rept. for Jan 59=Dec 62, 

1964, 791p. 
OAR 64 1 Unclassified report 
Descriptors: (*Indexes, Aeronautics), (*Air 
Force research, Indexes), Bibliographies, 


AD-600 238 Dty,.. 30; 37 
OTS price $2.60 


David Taylor Model Basin, Washington, D. C. 
SIMULATION OF A LONG-CRESTED GAUSSIAN SEAWAY. 
Research and development rept., 

by Michael C. Davis. Apr 64, 23p. 


DTMB 1755 Unclassified report 
Descriptors: (*Model basins, Water waves) 
(*Water waves, Simulation), (*Ocean models, 
Water waves), Ocean waves, Models (Simula- 
tion), Control systems, Hydraulic systems, 
Analog computers, Statistical processes, 
Programming (Computers). 


The report concerns the realistic simulation of 
irregular long-crested seas in the Harold E. 
Saunders Maneuvering and Seakeeping Facility. 
Random Gaussian seaways which approximated the 
Neumann spectral shape were produced for model 
testing by use of an electrohydraulic control. 
system for wave generation. Techniques and dif- 
ficulties associated with the use of an analog 
computer for wavemaker control are discussed. 
Plans for further development and extension to 
directional sea simulation are presented. 
(Author) 


AD-600 242 Dig: 36, %2 
OTS price $2.75 


System Development Corp., Santa Monica, Calif. 
SCF COMPUTER PROGRAM SYSTEMS MANUAL, UTILITY 


169 





89oT 


-Bbojeuy ‘szaindwoy ‘(TeAatAaI UOT IeWIO; 
-uy ‘soryderborrqtgsx) ‘(yorteased OTZ Tt UaTIS 
*TeAstizer uoTZeMIOZUTy) tsi10ydri9saq 
yiodei porytsseroug LOLO 79 uso4V 
"dLY ‘79 uer 
*qadai Tenuuy 
“€96L SAINALIS NOLLVWHOANI 

"9 *q ‘uo yurysey 

*“yoreasay IIFTWIaTIS JO adTJJO adI0y ATy 


09°7$ a2t1d SLO 


o€ “ATG OLL 009-aVv 


(z0yany) ‘*310daz ay2 ur padotTaAap aie waists 
uoTIeUTWaSSTp pue aHher0ys ‘TeAaTAZaI UOT eWAOZUT 
TewUsMUOTTAUS aTqesn & AOJ erAaITID aTqeatsag 
*uoTyemIOzuT yndur zo Ayryenb pue Ayr yuenb zo 
swatqoid ay pue f$aan,rey yo sapow pue sasfkteue 
aantrey ‘Aytryqerrez $saanpaosoid pue ‘spoyrow 
3893 ‘ABoToutwi9y TeyuawuortAUS Jo uot ezrtpie 
-pueys 1OJ paau ay4 |B UOTSSNOStTp ayi 01 pappy 
*poTpuey pue par0is ‘pazyirodsueiz ‘pasn aq 04 

St tuowdrnba moy pue ‘araym ‘uaym 04 pazerear se 
SO9SS91I7S [BWawUoITTAUS JO sydazza ayi Bururaou0s 
spaou 9tyroeds ay2 pue ‘sqzuamuortAua paonpur 

pue [einzeu Jo uoryenyeAs pue spoou uoryewI0; 
-Ut [®19Uuah yo watqord ayi FO squawatTe patertez 
-197UT 942 SasSsnostp 4y “waTqoad uor yeurwas 
-Stp pue ofexr0is ‘TeAatTIaI UOT ewWIOZUL [eI UaW 
-UOITAUS 394% JO YUuaIXe B9Y4% Seqrtz9sep 3yxodar ayy 


*Burxepur yoafqng ‘Bburzaaurbug 

*‘s3s92 [@luowuortAUuW ‘swaysks aher0ys e1eq 
‘swaisks Burssoo0id eyeqg *(yoreesaz OIFt2 
-UWaTog ‘WUaMUOTTAUA,) *‘(WorBasad ITZ TwUaTIS 
*TBAaTAjaL UOT YewTOsUTy) %s10Idts98Saq 


yiodaz paryrsseyouy €LLLY wav 
LO 64 zzgvLooszovL *ford 

*dze ‘v9 ady oz ‘uosdwrg *y adranew Aq 
‘Wa1d0Ud FHL 40 INAWALVIS Vo *NOILVWHOANT 
IWLINAWNOUIAND JO IWAXIYLAY GNV ONINDOIVIVO 
"eg ‘erydrepertryg ‘[Teuasay pazozyyuery Away 


OO°L$ eotad SLO 


Se "Oe: "A¥a 260 009-aV 


(z04 any) 

*matsXs uoryrubooar urtayyed e yo satiazedoad 
9Tseq ay are yorym ‘(uoTIezr{Terauah) sseyzo 

B UrYdTM SUOTIBTIeA ait0UBL 0% pue ‘(uoryeurwMTI9 
-SIp) Sasse[o JuetazsIp usemyeq ystnburystp 

01 AVITIGQe ay% Sirqryxe Tepow ayy ‘*raqeydre 
e4y2t JO SX19aII9T PueYy-aseArzy asaryi BHurzrubooer ueyy 
Hurysertayur arom sysey Burwaosyaad yo atqedes 

ST YOTYM ‘auTYyoeW aTeos-[{[NJ ay UL Parayunodua 
satdrourad ubrsap waisks-jeorbo, pue sainzeaj 
Tewuawepuny ay yo Auew sketdstp tapow izaded 
e4uL “paurezzy useq sey Yt yYOTYyM YItTM YaqeydTte 
yt JO si19iII9aT 9aIy? ayy Huowe Ayuo ayeurwradsstp 
04 patvedxe aq ued 4f “TT SONIW ‘@uTYyoem 
Buruzeat ay2 04 wuoryemrxoadde asorto AIa|A 

20U aLOJaT9yr pue paryrtdwrs ATyBry e st Tepow 
euUL “patuasaad oste st ‘uoryernuwts rzayndwoo 

fq ‘tapow sryy 103 sysew ,,uatTOTJZea,, Hurisat 
-98 IOJ poyrow otzyroeds y *skertd ubtsap ysew 
2842 a9TOL Jueyodwr ay smOYS Topow ayy ‘UuOTITpP 
-pe uy “THs 38 patonaysuod pue poubrsap At Ua 
-9l auryoew Buruzeat oy2 0% atdrourad orseq 

UT JBTIWIs st 3842 waysks uoryruboovar urz9azized 
10 auryoew BHBuyuzeat &@ JO aainzonays TeuoTyouns 
a4 a9teIsuowap OF pasnN aq O04 ST Tapow styy 


*uotweisedg ‘ubrs 
-0q ‘(sSi1oqyetTnWTS ‘sotuotgy) ‘((suorietnuys) 
STOPOW ‘UOTZyUBooer ur9azWedgy) %*s10IdrI19S9q 


ysodazr patyrsseyoug 


69S7 °“forg Tus ‘aAL7VZEOOWVEEO JE a 39813U09 
tus ‘“dge ‘v9 ady ‘tren *r °a Aq 


*‘~ aqou TeoTuydeL 


*WALSAS NOILINDSOOTY NYALLVd V JO TAHGOW ATdWIS V 
*JITeg ‘yreg OTUapW ‘*IsUuy YoIeasay pzozyueis 


¢L°$ adtad SLO 


o€ “Ata 640 009-aV 


(z0yiny) ‘eoueAaTaZ 
yO sainseow uo paseq swyzts0bte BHBurzaysnto pue 
Suoryezruebio o[ty 1OZ SuOT eWIOJSUeIY SSoippe 
-kay $soetiowow aAtyeroosse jyo AaAins [e9T4TI9 

$Buruzeo,t efenBuet pue 3yda0u00 103 sweihoad 1z294nd 
-wod JO uOTONIYSUOD pue UOTAedTJITOedS $swaysks 
uotjyew1o0syur Terseds yo srsfkj{eue Teuoriyesedo ‘{sartd 
-tourid Azroyetnhaei-jres Aq pauzsao0h swaysfsqns 
i9pusyeidwos pue zossa00id ‘A1owow Jo swiey ut 
waysks uotyewrosyur ue yo Hurr~Tepow ‘asinoostp 

yo soedky yo uoryeorsrsselo f$aoueros uoryewszo0zur 
yo Buranzoniys TeotHoT e piemMoy ssoihoid ‘:eapew 
@1I9M SJUoWYsSTTdwoose HurmoTTOJ ayy “uot ewo ne 

- pue yder6H zo Ar09y. TedtT Iewsy.ew pue ‘swazsfs 
Azeiqity peyewoyne-rwoas jo satpnys Bursseu 

-tHhue ‘uoryrubos yo ABotoyodsd pue ABotToro0s uo 
Burmeip uot yebrysaAut Teot39109043 Aq pue Burssea 
-90id 4St[T uo peseq uoryetnurs Aq patpnis a1020Mm 
wstueHhzi0 ue Jo yuawmuortAUus xatdwoo ATHursesrzs9ur 
aut ut uoTyewrosUL. yuRASTeI Jo BHurssao0id pue 
BurtTeoe1 ‘Burz0ys ‘Bburqyuesaider1 yo watqoid oyy 


*oBenbuey 

‘krowaq ‘uoryequawnoog ‘swaysks afber0ys eieg 
‘(saeqndwoy) Burwweaborg *‘(Huruseay ‘Teaorsy 
-91 uoTzewIOzUTy) ‘(swazysds Burssao0id eyeqg 
‘£roayy uotyeotunmmony) ‘(A094 UOTIeDTUNWMOD 
‘swaysks Bursseo0id eyeqyx) sr0ydrioseg 


qyaoda1 paryrsseytoug L8 79 1Hd4Vv 
GOzE9S ASeL ‘zE9S “ford ‘2SLe 829 Slay 29813u09 
‘dygt ‘79 ady z ‘usyooy peajuewp hq 

‘€9 009q L€-uer | “IT “TOA ‘* dear Teury 
*“NOILOVYSINI JNIHOWW 

-NVW HONOYHL 3SN OL NOILVLdvadv NO SISVHdW3 
HLIM JONSIOS NOTLYWHOSNI NI SW31G0Ud 3WOS 

“XK 'N ‘sayBroq 

UMOZYIOX ‘194U9y YOTeeSey uosSzem “Cf sSewoUT 


00°E€$ eoTad SLO 


og “ATG L70 009-aV 


*sotirquen 
TedTueysow 19430 pue ‘ssaiqys ‘uoT.eWwIOJap 
Teorueyoow BHBurinseow z0ozy sobeb urerys eoueystsaz 
-91TM O9SN YIOM ITIYY UT OYM SIBYIOM OIFTBUETOS 
pue BurzseurBue z0zy papuseyur st iy “sebeb 
uTeI3S BOUBYSTS9I-9IIM JO uoTyeotT{Tdde Teor39eI1d 
pue woryonaysuos ‘A10943 BY YITM STeAp yoo ayy 


“ussn ‘uorqyoniysuog ‘uoryeirqg 

-tTeg ‘Aroeyy ‘(9fuorz.aTe pue [e91139eT9) 
saotAep Buranseoq ‘sirnoatg ‘sesseiysg ‘uoTy 
-ewi0jyeq ‘sTeriayeW ‘(Ted9T1399TJ) FoueysTsey 
‘o1tm ‘(smoartAey ‘seBbeB ureiisy) *sa1oqdraiosag 


“di ZL ‘LS6L ‘perburuey/moosogq 
‘aTuauomTig eoxSoyoTUYyxeL YAT F FIeyeaozerqoarg 


akuyosoTOAOIg OuOW FO “sued? 3Zerip yHnor paryrpeug 


qyiodei1 paryrsseroug 


CLOLL VOLL $624 E911 Gla 
*dgvz 

‘7g wer Of “FFYSITAON “A “d pue upyorany “W ‘y Aq 
*“NOILVOIIddv 

YISHL GNV S39VD NIVUYLS FJONVISISIY-39uIM 

°oryo ‘gay uosz977eqg-74bTIM 

‘puewwoy swaysks e0204 ATy ‘ATG *yooy ubrer0g 


OS °€$ eorad SIO 


L0G “sta 070 009-ayv 


(zoyyny) ‘*wersds 
aya JO aANONIISg [TeUTaIUT paeTyTyue suoT es 
ay UT paeqrazosop.tr pury TITtm waysks ay Jo 


ININdINSA HOUVASAU GNV HOUVASAY.- O€ UOISTAIT 





RESEARCH AND RESEARCH EQUIPMENT - Division 30 


given contour is represented by a 'chain' of 
elements that in sequence trace out the contour 
path, The correlation technique permits a com- 
parison between two contours without regard to 
relative orientation or scale. It is based 
directly on the intrinsic curvature properties 
of contour-line patterns. An algorithm for 
forming correlation sequences is developed and 
programmed for a digital computer. Results ob- 


tained by correlating some sample contours are 
(Author) 


discussed. 


AD-600 284 Div. 30, 5, 18, 32 


OTS price $2.75 


Sylvania Electronic Systems, Needham, Mass. 
MILDATA STUDY. A FEASIBILITY STUDY OF FUTURE 
MILITARIZED DIGITAL COMPUTER REQUIREMENTS, 
Quarterly progress rept. no. 2, for period ending 
31 Jan 64. 
31 Jan 64, 134p. 
Contract DA36 039AMC03276E 

Unclassified report 


Descriptors: (*Data processing systems, 
Military ceusbasmiaanl, (*Digital computers, 
Data processing systems), (*Information 
retrieval, Military requirements), Design, 
Reviews, Feasibility studies. 


This report documents the progress to date on the 
system organization studies and hardware tech- 
niques projection phases of the MILDATA Study. 
Topics covered under system organization studies 
include: Survey of software problems in multi- 
processor configurations, such as interchange- 
ability of modules, memory allocation and protec- 
tion, executive control requirements, and inter- 
module switching problems. Development of system 
performance evaluation and design methodology in 
the areas of cost-effectiveness of high speed 
memories, feasibility of common processor design, 
and reliability analysis of modular configura- 
tions, Progress in hardware techniques projection 
is reported in peripheral equipment, memory, 
control processor logic, packaging, and wiring 
techniques, system integration problems, and the 
long-range impact of new device technology on 
system organization. (Author) 


AD-600 289 Div. 30 


OTS price $2.25 


Computer Sciences Lab., Northwestern Technolog- 
ical Inst., Evanston, I1l. 

TIME-OPTIMAL CONTROL OF DISCRETE SYSTEMS SUBJECT 
TO INPUT SATURATION. 
Technical rept., 

by J. T. Tou and W. J. 
NTI CSL TR105 

Contract Nonri228 23, 
NRO4Y 172 


Hankley. May 64, 94p. 
Grant NSF G24900, Proj. 
Unclassified report 


Descriptors: (*Digital computers, Design), 
(*Control systems, Optimization), Time, 
Programming (Computers), Mathematical 
analysis. 


One of the basic problems in the design of infor- 
mation systems is that of time-optimal controi. 
Determination is necessary of an optimal control 
law which will take a dynamic process from some 
initial state to a prescribed desired state in 
the shortest possible time subject to various 
constraints. The report presents a practical 
solution to the optimization problem subject to 
control-signal saturation, by extending the 
method of coordinate transformation. The design 
of the on-line digital controller is developed 
into a control algorithm which may be programmed 


on a general purpose digital computer or mecha- 
nized in a special-purpose computing device. 
(Author) 


AD-600 310 Dive: 98n i 15 


OTS price $1.50 


Laboratory for Electroscience Research, New York 
Bese. Ry Zs 

A CRITERION FOR QUANTIZATION OF PLANAR CONTOURS. 
Technical rept., 

by Jeremy M. Glass. Feb 64, 
Grants AF AFOSR62 152, 
AFOSR 64 0940 


54p. NYU TR4OO 91 
AF AFOSR24 63 
Unclassified report 


Descriptors: (*Data processing systems, 
Digital computers), (*Graphics, Data process- 
ing sséeeael (*Data transmission systems, 
Geometric forms), Curve fitting, Differential 
equations, Calculus of variations, Programming 
(Computers). 


A criterion is presented for choosing the grid 
size used when planar contour curves are encoded 
in digital form, The criterion is based on 
representing the curves by flexed, thin elastic 
beams and measuring the corresponding strain 
energy. This energy is compared with that ob- 
tained from a ‘smoothest possible' curve, or 
minimum-energy curve, which is shown to be 
uniquely determined by: the quantized data. This 
minimum-energy curve serves as a reconstructed 
approximation to the original curve. The energy 
difference between the two curves, which varies 
with the grid size, is used as a basis for de- 
ciding how well the quantized data represent the 
original curve. In particular, the criterion 
requires that the minimum-energy curve generated 
from the quantized data reproduce the highest 
strain-energy density sections of an original 
curve to within some prescribed tolerance. 
(Author) 


AD-600 331 Div. 30 


OTS price $1.00 


Stanford Research Inst., Menlo Park, Calif. 
GRAPHICAL DATA PROCESSING RESEARCH STUDY AND 
EXPERIMENTAL INVESTIGATION, 
Quarterly progress rept. no. 2, 
by A. E. Brain and S. W. Miller. 
Rept. no. 14 

Contracts DA36 O39AMCO3247E, 
Proj. 3A99 22 001 


1 Sep-31 Dec 63, 
Jan 64, 33p. 


DA36 039sc78343, 
Unclassified report 


Descriptors: (*Graphics, Data processing 
systems), (*Information retrieval, Graphics), 
(*Data processing systems, Pattern recogni- 
tion), Computers, Optical equipment, Design, 
Military requirements. 


Modifications have been made to the design of 
the 1000-image preprocessor to improve the 
signal-to-noise ratio where this was marginal, 
and to provide better integration of the light 
transmitted by the masks. The study of the 
interface problem between the Burroughs B-5000 
and MINOS II infers that cooperation between 
the two machines on a time-sharing basis is 
practical. The ramp generators used in the 
weight-changing algorithm and in the 100-image 
preprocessor are discussed in detail. (Author) 


AD-600 345 Div. 30 
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General Electric Co., Schenectady, N. Y. 
DESIGN FEATURES OF THE GENERAL ELECTRIC RESEARCH 
LABORATORY HYPERSONIC SHOCK TUNNEL, 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


the resultant program, the second minimizes com- 
puter running time. During the conversion proc- 
ess, both pinpoint any contradictions or re- 
dundancies among the rules in a table. A neces- 
Sary adjunct to minimizing computer storage or 
running time is the allowable reduction of the 
number of rules in a decision table. This 
Memorandum describes a technique to effect this 
reduction for paris, triplets and quadruplets of 
rules. The system analyst will find this method 
most helpful for pairs, and generally unprofit- 
able for n-tuplets greater than three. The tech- 
nique can be done manually or accomplished by 

the computer as a prelude to. executing one of the 
two algorithms. (Author) 
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Naval Civil Engineering Lab., Port Hueneme, Calif. 
EFFECTIVENESS OF A GRID IN A BLAST SIMULATOR. 
Technical note, 

by V. H. Crow. 1964, 18p. 

Tasks Y FOOS 08 02 108, DASA13 018 

NCEL N561 Unclassified report 


Descriptors: (*Simulators, Nuclear explosions), 
Mechanical waves, Explosion effects, Structural 
parts, Loading (Mechanics), Effectiveness, 
Tests. 


Test results are presented which demonstrate the 
effectiveness of a layered grid in increasing 

the duration of the loading in the NCEL blast 
simulator. The tests were performed to check the 
hypothesis that long-duration loads could be ob- 
tained in a semi-closed load generation system 
without developing objectionable reflected pres- 
sures. This information was needed to check out 
a principle of operation for a proposed traveling 
wave blast simulator. The data demonstrate that 
it is possible to materially increase the dura- 
tion for a given energy ¢€xpenditure and simul- 
taneously prevent the formation of large re- 
flected pressure waves. (Author) 
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OTS price $.50 


rure.gn Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

METHODS OF CONVERTING VOLTAGES INTO BINARY 

CODES, 

by M. G. Reinberg. 14 Apr 64, 20p. 

FTD TT63 11433 TT 64 11693 Unclassified report 


Unedited rough draft trans. of Tsifrovaya 
Tekhnika i Vychislitel'nye Ustroistva (USSR) 
1962, no. 2, p. 153-163. 


Descriptors: (*Voltage, Coding), (*Coding, 
Sequences), Pulse integrators, Time interval 
counters, Pulse generators, USSR. 


This paper déscribes some new methods of coding 
in which the principles of time conversion and 
sequential binary weighing are combined, The 
application of a piecewise-linear voltage formed 
by a d-c integrator with logical time control 
forms the basis of several methods of coding 
electrical potentials. One of these methods is 
based on sequential binary quantization of time 
intervals and conversion from a time to an 
amplitude parameter. In a compound convertor one 
portion of which forms the top digits of the 
code by the proposed method and the second the 
lowest digits by the usual method of time con- 
version, achieves a manifold increase in coding 
time with an insignificant increase in equipment. 
The basic instrument error of the compound 
convertor results from the characteristics of 


the coding method, does not exceed the corres- 
ponding error in time convertors. Application 

of the principle of logical control by a d-c 
integrator in the time scale makes it possible 

to obtain linearly broken voltages of most diverse 
form which may be used in complex scanning 
devices, in literal indication schemes, cathode 


ray tubes, and in a number of other cases. 
(Author) 
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Foreign Tech. Div., Air Force Systems Command, 

Wright-Patterson AFB, Ohio. 

ONE METHOD OF INFORMATION EXTRACTION FROM 

COMPUTER MACHINES, 

by V. K. Eliseev. 28 Apr 64, 

FTD TT64 236; TT 64 11706 
Unclassified report 


10p. 


Unedited rough draft trans. of Avtomatizatsiya 
i Priborostroenie (USSR) 1963, no. 3, pp. 29-32. 


Descriptors: (*Information retrieval, Graph- 
ics), (*Programming computers, Control se- 
quences), Digital computers, Compilers, Binary 
arithmetic, Cathode ray tube screens, Display 
systems, USSR. 


The following method is used to obtain symbol 
representations. The symbol image which must 
be coded is written in a special standard frame 
which is broken down into squares (m squares 
along the horizontal and n along the vertical). 
If the white squares by zero and the black 
Squares are designated by one, the symbol may 
be written in the form of a binary code having 
a length of mx n digits. For definiteness it 
is agreed to write rows from left to right and 
columns bottom to top. The following frame 
dimensions are used in the program: five ele- 
ments per row and seven elements per column. 
Thus each symbol may be coded in the form of a 
40-digit binary code which is placed in one cell 
of the 'Kiev' memory. To display the symbol an 
operation similar to that of coding but in re- 
verse order is carried out. (Author) 


AD-600 675 Div. 30, 12 


OTS price $1.00 


Naval Ordnance Test Station, China Lake, Calif. 
THE DESIGN OF A TEMPERATURE-COMPENSATED-THERMO- 
COUPLE REFERENCE CIRCUIT, 
Rept. for Apr 62-Feb 63, 
by James King. May 64, 32p. 
NOTS TP34623 NAVWEPS 8492 

Unclassified report 


Descriptors: (*Thermocouple pyrometers, 
Design), Thermocouples, Circuits, Design, 
Environmental tests, Guided missiles. 


This report describes some basic properties of 
thermocouples and the design of a temperature- 
compensated-thermocouple reference circuit that 
is to be used as a device for measuring tempera- 
tures during missile flight tests. This circuit, 
and its application, was developed for use in 
Sidewinder 1C environmental temperature studies. 
(Author) 
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PRELIMINARY DIAGNOSTIC PROGRAMS FOR RW 400 
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SHIPS AND MARINE EQUIPMENT - Division 31 


AD-600 867 Div. 30, 11 


OTS price $3.50 


IIT Research Inst., Chicago, Ill. 

DESIGN CRITERIA FOR GROUND~INDUCED DYNAMIC 
LOADS. 

Rept. for Mar 62-Oct 63, 

by Edward E. Hahn. Nov 63, 207p. 

Contract AF33 657 ‘8231, Proj. 1367, Task 136701 
RTD TDR63 4139V2 Unclassified report 


Descriptors: (*Vehicles, Loading (Mechanics)), 
(*Loading (Mechanics), Vehicles), Design, 

Data, Surfaces, Equations, Motion, Programming 
(Computers), Vibration, Statistical analysis, 
Dynamics. 


The purpose of this research program was to 
collect all available measured prepared surface 
profile and power spectral data, to ascertain the 
reliability of these data, to establish from 

these data design criteria for vehicles operating 
on prepared surfaces, and to demonstrate the 
applicability of these design criteria. Both 
deterministic and statistical analyses are used 

to determine the responses of a five-degree-of- 
freedom vehicle to some of the criteria developed 
in Volume I of this report. Volume I is concerned 
with the collection of profile and power spectra 
data for runways, taxiways and ramps, ascertaining 
the reliability of these data, and establishment 
from the data sets of design criteria for vehicles 
operating on prepared surfaces. (Author) 


31. SHIPS AND MARINE 
EQUIPMENT 


AD-600 187 Div. 31, 2 


OTS price $;50 


Navy Electronics Lab., San Diego, Calif. 

DEPTH REGULATION OF LOWERED OCEANOGRAPHIC 
EQUIPMENT. 

Development rept., Sep 61—May 63, 
by C. J. Shipek and E, C. Evans, 

Proj. SROO4, 03 01, Task 0539 

NEL 1215 Unclassified report 


27 Mar 64, 14p. 


Descriptors: (*Oceanographic equipment, Depth 
indicators), (*Hoists, Control systems), Stabi- 
lization systems, Design, Operation, 


Experimental depth regulation equipment has been 
developed for the vertical stabilization of 
oceanographic instruments lowered by wire from 
free-floating platforms, Surface wave action 
imparts to such instruments a vertical motion 
that is sensed with a submerged bellows detector, 
A synchro motor attached to the bellows develops 
an error signal which is amplified, reversed in 
phase, and fed into a power control unit on a 
winch, The latter automatically pays out and 
takes in wire as demanded by the pressure sensor, 
The equipment can be utilized to hold deep sea 
cameras at specific heights above the sea floor 
or to hold other devices such as transducers, 
water bottles, and current meters at constant 
depths. Dockside tests with the experimental 
sensor and winch control equipment have been 
successful, (Author) 


AD-600 335 Div... 314539 


OTS price $3.60 


David Taylor Model Basin, Washington, D. C. 
DYNAMIC DESIGN-ANALYSIS PROGRAM FOR THE SHOCK 
DESIGN OF SHIPBOARD EQUIPMENT. 

Preliminary rept., 


by Joseph E. Sullivan and David F. Templeton, 
Mar 64, 4Op. 

Proj. S ROO3 03 01 
DTMB 1765 Unclassified report 
Descriptors: (*Programming (Computers), De- 
sign), (*Programming languages, Data processing 
systems), Punched cards, Shock (Mechanics), 
Analysis, Ships, Shipyards. 


The mathematical analysis of a lumped parameter 
system and the solution for the natural fre- 
quencies and normal modes of the system are dis- 
cussed. Formulas for. obtaining effective static 
forces, maximum displacements and reactions, and 
effective masses are also presented. Instruc- 
tions for obtaining computation services at the 
Applied Mathematics Laboratory, David Taylor 
Model Basin, and specifications for needed data 
are included as well as suggestions on the use of 
the program at other installations. (Author) 


AD-600 336 Div. 31, 30 


OTS price $1.00 


David Taylor Model Basin, Washington, D. C. 

AN EXPERIMENTAL INVESTIGATION OF CLOSURES AND 
PENETRATIONS FOR PRESSURE VESSELS OF COMPOSITE 
CONSTRUCTION, 
by Thomas J. 
Feb 64, 38p. 
Proj. S F013 01 03 
DTMB 1732 


Kiernan and Martin A, Krenzke. 


Unclassified report 
Descriptors: (*Pressure vessels, Composite 
materials), (*Pressure vessels, Penetration), 
Steel, Reinforcing materials, Cylindrical 
bodies, Hemispherical shells, Strain (Mechan- 
ics), Fatigue (Mechanics), Oceanographic 
vessels, High-pressure research, Submarine 
hulls. 


An experimental investigation was made of closures 
and penetrations for pressure vessels of composite 
construction designed for deep depths. A method 
is presented for designing reinforcement for 
penetrations through hemispherical closures to 
provide membrane boundaries. Test results indi- 
cate that no serious difficulty is involved in 
closing as well as penetrating cylindrical hulls 
of composite construction. (Author) 


AD-600 361 Div. 31 
OTS price $3.00 


David Taylor Model Basin, Washington, D. C. 
EXPERIMENTAL PERFORMANCE OF TMB SUPERCAVITATING 
PROPELLERS, 

by Richard Hecker, J. G, Peck, 
McDonald. Jan 64, 163p. 
Projs. S F013 01 01, SROO9 O01 01 

DTMB 1432 Unclassified report 


and N, A, 


Descriptors: (*Propellers (Marine), Cavita- 
tion), (*Cavitation, Propellers (Marine)), 
Performance (Eaginoct ing: Design, Water 
tunnels, 


In order to evaluate the TMB design method for 
supercavitating (SC) propellers, and-the validity 
of the theoretically calculated supercavitating 
design charts, several supercavitating propellers 
were built and tested in the TMB 24-inch water 
tunnel. The test results are given. Comparisons 
between the predicted performance and the test 
results showed that the predictions are adequate 
enough to warrant the use of the TMB super- 
cavitating series charts. Parts of the theory 
used in the design method are inadequate, how- 
ever, and improvements in the theory can be ex- 
pected to lead to more accurate predictions. 
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A summary is given of a few of the more important 
things that economists know about the way : 
science and technology affect the performance of 
the economic system, suggestions on what might 

be the proper objectives for public policy, and 
the identification of a few of the major problems. 
that policy must overcome. The analysis and 


interpretation is of the American economy. 
(Author) 


AD-600 394 Div. 32 


OTS price $1.00 


Ammunition Engineering Directorate, 
Arsenal, Dover, N. J. : 
VALUE ENGINEERING AND THE IMPORTANCE OF ENGINEER- 
ING DOCUMENTATION, 

Technical memo., ~ 

by Jules Groudan. Apr 64, 33p. 

PA TM1391 Unclassified report 


Picatinny 


(*Engineering, Manufacturing 
(*Documentation, Economics),. Design, 
Metals, Structural parts, Materials, Process- 
ing, Industrial research, Production, Costs, 
Reduction, Decision making. 


Descriptors: 
methods), 


Value Engineering is often defined as a new name 
for the old game of Cost Reduction a rearrange- 
ment of familiar design concepts, but worst of all 
a synonym for production and industrial engineer- 
ing. The improvement areas considered by the 
Value Engineer and generally applicable in its 
broader sense to industry as obvious areas of 
excessive cost are: (1) Design simplification 

of metal parts; (2) Materials; (3) Processes 

and. manufacturing methods; and (4) Documentation 
cost. (Author) 


AD-600 453 Diy. .32, 2 


OTS price $2.60 


Missouri Univ., Columbia. 

THE ENERGY BUDGET OF VEGETATIVE COVER. 
Final rept., 

by Wayne L. Decker. 
Contract Cwb10256 


1 May 64, 24p. 


Unclassified report 


Descriptors: 
(*Plants, (Botony), Heat transfer), Moisture, 
Rainfall, Water, Vegetables, Radiometers, 
Energy, Budgets, Equations, Sun, Solar radia- 
tion, Surfaces, Climatology, Missouri, 
Meteorology. 


(*Soils, nig Bo I, eae eT 


AD-600 728 Div. 32 


OTS price $.50 


Aerospace Corp., Los Angeles, Calif. 
PROFESSIONAL PAPERS CLEARED FOR POSSIBLE PUBLI-~ 
CATION AND/OR PRESENTATION. 

Rept. for 16 Apr-15 May 64, 

by Frances A. Brady. 31 May 64, 6p. 
9990PP11 

Contract AFO4 695 269 


CSR269 


Unclassified report 


Descriptors: (*Reports, Bibliographies), 
(*Bibliographies, Scientific research), 
Physics, Fluid mechanics, Materials. 


AD-600 751 Div. 32 


OTS price $2.25 


Bureau of Applied Social Research, Columbus 
Univ., New York. 

THE AMERICAN PUBLIC AND THE FALLOUT-SHELTER 
ISSUE (A NINE-COMMUNITY SURVEY). VOL. II. THE 
STUDY DESIGN AND THE STUDY COMMUNITIES, 


TRANSPORTATION - Division 33 


by Gene N. Levine and John Modell. Oct 63, 91p. 
Contract OCD 0S62 71 
Unclassified report 


Descriptors: (*Public opinion, Shelters), 
(*Civil defense systems, Public opinion), 
(*Shelters, Public opinion), United States, 
Sociometrics, Radioactive fallout, Psycho- 
metrics, Selection. 


The report contains the details of the study 
design and descriptions of the nine communities 
in which interviews were collected. Attention 
is given to the ways in which the study com- 
munities were selected and the basic question- 
naire devised. (See also AD-600 752) (Author) 


AD-600 752 Div. 32 


OTS price $1.00 
Bureau of Applied Social Research, Columbia 
Univ., New York. 
THE AMERICAN PUBLIC AND THE FALLOUT=SHELTER ISSUE 
(A NINE=COMMUNITY SURVEY). VOL. I. A SUMMARY 
OF METHODS, FINDINGS, AND IMPLICATIONS, 
by Gene M. Levine and John Modell. May 64, 34p. 
Contract OCD 0S62 71 

Unclassified report 


Descriptors: (*Public opinion, Shelters), 
(*Civil defense systems, Public opinion), 
(*Shelters, Public opinion), United States, 
Sociometrics, Radioactive fallout, Emotions, 
Fear, Psychometrics. 


A public opinion survey was made on the public's 
reactions to the Cold War, and especially to 
throw light on their opinions and actions on 

the fallout-shelter issue. (Author) 


AD-600 857 Div. 32 

OTS price $.50 

Forest Products Lab., Madison, Wis. 

PATTERN OF VARIATION OF FIBRIL ANGLE WITHIN 
ANNUAL RINGS OF PINUS ATTENURADIATA, 
Research note, 

by Charlotte H. Hiller. Apr 64, 13p. 

FPL 034 Unclassified report 


Descriptors: (*Rings, Wood), (*Trees, Rings), 
Forestry, Fibers (Natural), Analysis of 
variance, 


The variation of fibril angle within and between 
rings was investigated in 10-year-old trees of 

two Pinus attenuradiata Stockwell and Righter 
clones. Within an annual ring, the fibril angles 
decreased from the beginning of the earlywood 

to the end of the latewood, following a linear 
trend. The fibril angles of the beginning of the 
earlywood tended to be larger than the angles 

in the latewood of the preceding annual ring. 

The trend within the ring did not appear to be 
modified by the amount of latewood in the annual 
ring or by the width of the ring. Between the 
first six to eight annual rings from the pith, no 
signficant radial trend was observed in the varia- 
tion of the average fibril angles of the latewood 
or of the entire annual ring with the exception 

of one case where the trend was negative and 
parabolic. The fibril angles in compression 

wood followed the same general trends of variation 
within and between rings. (Author) 


33. TRANSPORTATION 


No Entries 
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SURVEY OF LITERATURE 2 
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PERFORMANCE AND ANALYSIS 
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UTILIZATION OF A HIGH 
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POLARIZATION BEHAVIOR 
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MECHANICAL PROPERTIES 
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STATISTICAL MECHANICS 
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THERMODYNAMICS 
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TESTS, 
Ap=600 654 OIV. 


ISOTOPES 
NUCLEAR CROSS SECTIONS 
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IGNITION 
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MICROORGANISMS IN PETROLEUM 
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TROSPHERIC WIND PROFILE 
DESIGN CRITERIA, DATA 
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DISTANCE OF HIGHLY 
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EXHAUST PLUMES INTO 
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SPACE ENVIRONMENTAL CONDITIONS 
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NUMERICAL ANALYSIS 
APPROXIMATE CALCULATION 
OF THE LAMINAR BOUNDARY 
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FLUIO WITH HEAT TRANSFER 
AND MASS TRANSFER, 
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APPROXIMATION METHOD 
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LAYER, 
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STABILITY 
ON HYDRODYNAMIC STABILITY 
OF TWO=DIMENSIONAL UNSTEADY 
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LAMINATED PLASTICS 
PROSTHETICS 
SHRINKABLE SOCKETS PLASTIC 
PREFORMS TO CONFORM 
TO AN AMPUTEE*S STUMP, 
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METHODS FOR EVALUATI 
SHEAR STRENGTH OF PLAST 
LAMINATES REINFORCED 
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LAMINATES 
TOUGHNESS 
STRUCTURAL DESIGN INFORMATION 
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WINDSHIELOS FOR HIGH 
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AD=-600 495 OlV, 16 


LAPSE RATE 
BALOONS 
RELATIONSHIP BETWEEN 
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INTERFEROMETERS 
INVESTIGATION OF A 
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PLATFORM ATTITUDE MONITORING 
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MODE STUDIES, Cw OPERATION 
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REFRACTORY METALS 

SHEETS 

MECHANICAL AND PHYSICAL 
PROPERTIES OF TZM MOLYBDENUM 
ALLOY SHEET AND TUNGSTEN 
SHEET PRODUCED IN PHASE 
1 OF THE REFRACTORY 
META, SHEET ROLLING 
PROGRAM, 

AD=800 2861 OIlVs 


REFUELING IN FLIGHT 
TOWED BODIES 
FIT CHECK AND FLIGHT 
TEST OF UNIVERSAL AIR 
REFUELING DROGUE, 
A0=600 677 


REGENERATION 
RADIATION EFFEC 
EFFECT OF 
RADIATION ON RE 
LIVER OF WHITE 
FOLLOWING BRIEF 
CHRONIC IRRADIA 
AD=600 606 16 


RELIABILITY (ELECTRONICS) 
TRANSISTORS 
TRANSISTOR CHARACTERIZATION 
AND DERATING FOR SECOND 
BREAKOOWN, 
AD-@00 142 Olv,. 
PRODUCTION ENGINEERING 
MEASURES TO INCREASE 
TRANSISTOP RELIABILITY, 
AD~-600 645 OIV. 8 
BIBLIOGRAPHY OF PROFESSIONAL 
PAPERS CLEARED FOR 
POSSIBLE PUBLICATION 
AND/OR PRESENTATION 
FROM AEROSPACE CORPORATION, 
a0-600 728 Otv, 32 


RESCUE BEACONS 
ENVIRONMENTAL TESTS 
ENVIRONMENTAL er enreat™ 
OF THE MODULATED CARRIER 
WwAve TUMBLINGeAIRFOIL, CRASH 
POSITION INDICATOR, 
ad=600 053 DIV, 3 


RESCUE KITS 
MEDICAL SUPPLIES 
PARARESCUE MEDICAL 
AD=600 S48 


RESISTANCE THERMOMETERS 
SENSITIVITY 
EVALUATION OF 0,000025 
IN, ODA,, 90S PLATINUM=-]08 
RHODIUM WIRE AS A 
RESISTANCE THERMOMETER, 
MEASUREMENT OF TEMPERATURE 
FLUCTUATIONS IN THERMAL 
LAYER IN AN AIR FLOW 
ABOVE A FLAT PLATE, 
AD=600 346 OlVv. 


RESISTANCE (ELECTRICAL) 
STRAIN GAGES 
ELECTRICAL RESISTANCE 
MEASURING DEVICES, 
AD=-600 776 OlV. 


RE TORS 
UFACTURING METHOOS 
INDUSTRIAL PREPAREONESS 
SURE! PRODUCTION OF 

AND 108 RESISTANCE 
ECRANCE FILM TYPE 

ISTORS WITH HIGH 
BILITY 

AD=600 753 DIV. 


RESISTORS 
PRODUCTION 
PRODUCTION ENGINEERING MEASURE 
FOR RESISTOR CAPACITOR MICROELEMENTS 
FOR MICROMODULES, 
AD=600 127 Olv. 8 
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RINGS 
wooo 
PATTERN OF VARIATIO 
Or FIBRIL ANGLE WITH! 
ANNUAL RINGS OF PINUS 
ATTENURADIATA, 
AD=600 657 DIV. 


ROCKET CASES 
HIGH=PRESSURE RESEARCH 

ULTRA@HIGH STRENGTH 
SOLIO PROPELLANT MOTOR 
CASES, HYOROBURST TESTS 
AND MECHANICAL PROPERTIES 

AD=600 745 DIV 
ROCKET FuZES 
PROGRAMMING (COMPUTERS) 

A MAGNETIC CORE ARMING 
PROGRAMMER FOR THE 
COPPERHEAD ‘II FUZE SYSTEM, 

AD-600 445 Div, 22 


ROCKET HEADS 
FLIGHT TESTING 
MASP, INSTRUMENTEO, STATUS 
REPORT AND RECOMMENDATION 
FOR TERMINATION OF DEVELOPMENT 
OF THE HEAD, } pge~teen 
ROCKET MK 2'MOB 2 
AD=600 100 OIvV,. 32 


ROCKET LAUNCHERS 
PERFORMANCE (ENGINEER! 
DEVELOPMENT TESTING 
THE PHASE I ARMAMENT 
SUBSYSTEM HELICOPTER 
2.75 INCH ROCKET LAUNCHER 
xm3, 
ad=-600 376 OlV. 
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ROCKET MOTORS 
DESIGN 
ANALYSIS OF POPPET 
VALVES FOP ROCKET MOTORS 
AND DESIGN DATA FOR 
SEATINGS, 
40-600 420 OlV. 27 
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TARUST VARIATION OF THE 
TITAN IT TRANSLATION 
MOTOR POSOS0003, 
AD=-600 622 OIVe 10 


ROCKET MOTORS (SOLID PROPELLANT) 

MATERIALS 
SOLIO=PROPELLANT ROCKET 
MOTOR EXPOSED MATERIALS 
BEHAVIOR STUDY WITH 
TWO APPLICABLE OIGITAL 
COMPUTER PROGRAMS, 
AD=600 $93 OIV. 27 


ROCKET MOTORS (SOLID PROPELLANT? 
ROCKeT CASES 
ULTRA=HIGH STRENGTH 
SOLID PROPELLANT MOTOR 
CASES, HYDROBURST TESTS 
AND MECHANICAL PROPERTIES, 
AD=600 745 O1IV. 2? 


ROCKET MOTORS (SOLID PROPELLANT) 
STORAGE 
SHELF LIFE OF j{6=NS=;000, 
MiS ROCKET MOTORS, 
A0=-600 324 OlVe 2? 


ROCKET NOSES 
SOUNDING POCKETS 
ETHYL ALCOHOL SOAKED 
EVAPORATIVE COOLING 
SHROVOS FOR SOUNDING 
ROCKET NOSE CONES, 
AD=-600 726 OIV. 22 


ROCKET PROPELLANTS 
COMBUSTION PRODUCTS 
THERMODYNAMIC PROPERTIES 
OF ROCKET EXHAUST PRODUCTS, 
AD=600 260 DIV, 430 
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LCULATION OF HEAT 

CAPAC. TIES AT HIGH 

TEMPERATURES AND APPLICaATI 

TO GAS DYNAMICAL RELATIONS 
A0=-600 298 OlVv. 
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ROCKET PROPELLANTS 
REviews 
SOVIET REVIEW OF PROPELLANT ° 
APPLICATION IN LIGUIO=PROPELLANT 
ROCKETS, 
AD=-600 S23 OlV. 10 


ROCKETS 
GUIDANCE 
AUTOMATIC HO QniN G AN 
COMBINED ROCKET UIDANCE 
SYSTEMS, 
AD=600 488 Div. 


ROTOR BLADES (ROTARY WINGS) 
MATERIALS 5 
FIBER-GLASS-REINFORCED 
PLASTICS FOR ROTARY 
WING APPLICATIONS, 
ad-600 Si4 OlVv, 


RuBY 
ABSORPTION SPECTRUM 
ULTRAVIOLET ABSORPTION 
SPECTRA OF RUBY=APPLICATION 
TO LASERS, 
AD-600 293 Olv. 


RUBY 
ULTRAVIOLET SPECTROSCOPY 
ULTRAVIOLET ABSORPTION 
SPECTRA OF RUBY=APPLICATION 
TO LASERS 
AD=606 293 DIV. 
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UIPMENT 
N OF ELECTRONIC 
IPMENT IN 
FETY, 
1 OIVs 16 
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DIUM SALICYLATE 

TREME ULTRAVIOLET 
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SAMPLING 
STATISTICAL ANALYSIS 
ESTIMATING LOCATION AND 
SCALE PARAMETERS FROM 
TRUNCATED SAMPLES, 
AD-600 733 OV. 
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SHEAR STRENGTH TEST OF 
ORY SAND, 
AD=-600 356 DIV. 


SANDWICH PANELS 
ENVIRONMENTAL TESTS 
PERFORMANCE OF BUILDING 
CONSTRUCTED OF SANOWICH 
PANELS AT FOREST PRODUCTS 
LABORATORY, WISCONSIN, 
AD=600 869 OV. 


SANOWICH PANELS 


TUDE CONTROL 

SYSTEMS UTILI Low 

THRUST MASS 

EXPULSION SYST 
AD=600 719 OIV. 42 


SATELLITES (ARTIFICIAL?) 
DAMPING 
CAMPING A LIBRATING 
EARTH SATELLITE wIiTH 
A THIN BE-CU WIRE 
HELICAL SPRING, 
AD=-600 162 DIV. 2s 


SATELLITES (ARTIFICIAL) 
DETECTION 
PASSIVE OPTICAL TECHNIGUES 
FOR SEPARATING ORBITING 
EARTH SATELLITES FROM 
THE CELESTIAL BACKGROUND, 
AD=600 S45 OlIv., 6 


SATELLITES (ARTIFICIAL?) 
MOTION 
EQUATIONS OF SATELLI 
MOTION AND I7S APPLICAT 
TO INVESTIGATING KEPLER 
MOTION 
A0=600 778 


TES (ARTIFICIAL) 


TONOSPHERIC CONTRIBUTIONS 
HE OOPPLER SHIFT 
VHF FROM EARTH SATELLITES, 
AD=600 285 OIVe 6 
ANALYSIS OF ACOUSTICAL 
PROBLEMS AT THE SATELLITE 
CONTROL FACILITY, 
AD=600 S76 Div, 12 
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wooo 
WOODWORKING MACHINES, 
AD=600 859 Olv, 


SCATTERING 

cLouos 

BACK SCATTERING AND 
ATTENUATION PROPERTIES 
OF CLOUD AND PRECIPITATION 
ELEMENTS IN THE MICROWAVE 
REGION, 

AD-600 693 OlVe 
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CAL ENGINEERING 
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SCIENTIFIC PERSONNEL 
CHEMISTRY 
PERSONNEL FOR APPLIED 
CHEMISTRY IN THE USSR 
=NEEO FOR AND TRAINING, 
AD\-600 505 DIV. 


SCIENTIPIC PESEARCH 
NUCLEAR PHYSICS 
NUCLEAR SCIENCE AND 
TECHNOLOGY RESEARCH, 
AD=600 386 OIV. 


SEALS (STOPPERS) 
WELDING 
ULTRASONIC WELOING WITH 
EMPHASIS ON PRODUCTION 
OF WERMETIC SEALS, 
AD=600 397 DIV. 


SEaTS 
VEHICLE BODY COMPONENTS 
ANALYSIS OF POPPET 
VALVES FOR ROCKET MOTORS 
AND DESIGN DATA FOR 
SEATINGS 
AD=600 420 DIV. 


ENTATION 
ER waves 
COASTLINE OF THE COLUMBIA 
VER BETWEEN OREGON 
Q WASHINGTON, 
AD=600 448 OIlv. 2 


SEISMOLOGY 
INSTRUMENTAT 
LOCAL SEI 
IN NEVADA IN 
WITH PROVECT a a 
ad-600 304 


SEISMOLOGY 
PERIODICALS 
OREGON STATE UNIVERSITY 
SEISMOLOGICAL BULLETIN 
NO, 1, JULY 1 TO 
SEPTEMBER 30, 1963, 
Ap-600 463 DIV. 
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NON-MILITARY AND OLDER MILITARY 
RESEARCH REPORTS 


“Descriptors marked with an asterisk 
are included in the subject index. 


“ASTRONOMY 


NASA-TN-D-2301 
Goddard Space Flight Center, National Aeronautics 
and Space Administration, Greenbelt, Md. 

ON THE APPLICATION OF PFAFF'S METHOD IN 


THE THEORY OF VARIATION OF ASTRONOMICAL 
CONSTANTS 

Peter Musen. Apr 64, 30p 

N64-19168 

OTS $0.75 


DESCRIPTORS: 


*Astronomical data, Perturbation 
theory, 


N64-18217 
Jet Propulsion Lab,, Calif, Inst, of Tech., 
Pasadena, 

APPLICATION OF THE METHOD OF AVERAGES 

TO CELESTIAL MECHANICS 

& Logie J. D. Anderson, and H, Lass, 16 Mar 64, 
p 

Contract NAS7~100 


Technical rept. no. 32-482; NASA CR=53530 
OTS $3. 60 


DESCRIPTORS: *Celestial mechanics, *Nonlinear 
differential equations, 


N64-18434 
Boston Univ., Mass. 
CALCULATION OF LUNAR SURFACE AREA, 
Research rept, no, 14 
David Friesen, Feb 64, 14p 
Grant NsG=246~-62 
NASA CR-53588 
OTS $1.60 


DESCRIPTORS: *Moon, Surface area, 


AD-430 646 
California Inst. of Tech., Pasadena. 
RADIAL VELOCITIES OF DISTANT OB STARS. 
Final rept. 
Guido Minch. 1 Feb 64, 14p 
Grant Nonr~(G)-0005-60 
OTS $1.60 


DESCRIPTORS: *Stars, Motion, Rotation, Galaxies, 
Velocity, 


The results of radial velocity measurements for 27 
faint OB stars at galactic longitudes between 111 = 18° 
and 111 = 66° are presented. On the basis of spectro- 
scopic absolute magnitudes in the Yerkes system and 
(U, B, V) photometry, the rotational velocities of the 
stars around the galactic center have been derived. In 
comparison with the rotational curve indicated by the 


interstellar neutral hydrogen, the stellar motions 
suggest rotational velocities lower by about 25 km/sec 
at distances from the center around half that of the 
sun. The general shape of the rotation curve provided 
by the new stellar observations remains thus the same 
as it was found in our previous study. (Author) 


PB-165 945 

School of Aerospace Medicine, Brooks AFB, Tex. 
SOLAR IRRADIANCE FROM MERCURY TO PLUTO 
Hubertus Strughold and Oskar L. Ritter. 4 Nov 59, 7p 
Rept. no. 60-39; AD-235 228 
OTS $1.10 


DESCRIPTORS: *Solar radiation, *Pluto, *Mercury 
(Planet), *Planetary atmospheres, Space environmental 
conditions, Space flight, Tables, 


Statistics are given for the total solar irradiance and 
illuminance in the space from within the orbit of Mer- 
cury to the orbit of Pluto. The radiation intensities 
within the range of the inner planets and also for the 
whole solar system are presented graphically. 


BEHAVIORAL SCIENCES 


PB~166 025 
[Aerospace Medical Research Labs, (6570th)] 
Wright-Patterson AFB, Ohio, 
STUDIES IN CUE UTILIZATION BEHAVIOR, PART I: 
THE INFLUENCE OF A RELEVANT BUT "UNUSED" 
CUE IN TRAINING UPON TRANSFER IN A POSITIVE 
TRANSFER SITUATION 
Gordon A, Eckstrand, Apr 52, 24p 
Contract AF33(038)15474 
WADC Technical rept. 52-79, Part I; ATI-164 224 
OTS $2, 60 


DESCRIPTORS: *Training devices, *Transfer of 


In a training device or simulator an attempt is made to 
provide the primary stimulus cues which exist in the 
operational equipment or situation for which the student 
is being trained. In a simulator, however, additional 
or secondary cues may be introduced unintentionally 
which the student can use to obtain successful per= 
formance, If such secondary cues are available and used 
by the student, will he also learn to use those which are 
primary and must be relied upon in the operational 
situation? In four separate experiments directed toward 
this question subjects learned, on the basis of a second- 
ary cue, a task which also contained a “primary” cue, 
They were then forced to perform the task on the basis 
of the “primary” cue alone, Their performance was 
compared with that of subjects who had not experienced 
the "primary" cue during learning, The results of these 
experiments support the hypothesis that little or nothing 
is learned about performing a task on the basis of the 
“primary” cue while learning is occurring on the basis 
of a secondary cue, The results point-up the potential 


S-1 








Anatomy and Physiology 


PB-165 885 
Albany Medical Coll., Union Univ.» N. Y. 
REGULATION OF EXTRACELLULAR POTASSIUM IN 
HYPOTHERMIA 
G. S. Kanter. Jun 63, 14p 
Contract AF41(657)393 
SAM-TDR-63-14; N63- 22664 
OTS $1.60 


DESCRIPTORS: *Hypothermia, Potassium, Sodium, 
*Electrolytes (Physiology), Dogs, *Anesthesia, 
Excretion, Excision, Body temperature, Kidneys, 
*Blood plasma, Body fluids, 


Hypothermia in anesthetized dogs lowered plasma 
potassium concentration from 3.91 mEq. /liter to 

3.07 mEq. /liter at 299 C., in spite of the fall in 
arterial pH from 7.35 to 7.24. In normothermia, such 
a decrease in extracellular pH would cause an increase 
in plasma K concentration. Possibly, a K+ for Nat 
exchange occurred in the renal tubule, with K+ being 
excreted instead of H+ . As we expected that removal 
of renal function during hypothermia would allow the 
alteration in pH to cause an increase in extracellular K, 
dogs were studied after bilateral nephrectomy or 
bilateral ureteral tie; plasma K still fell markedly. 
Possibly intracellular pH decreased relatively more 
than did extracellular pH with a resultant movement of 
H+ out of the cell and K+ in. With renal function 
present, the influx of K into the cell in renally deficient 
dogs is reversed by the renal gradient which causes a 
decrease in both cellular and extracellular K. (Author) 


PB-165 964 
Army Medical Research and Nutritional Lab., Denver, 
Colo, 
THE DIRECT MEASUREMENT OF PLASMA TRI- 
GLYCERIDES. Rept. on Metabolism and Nutrition 
Edwin L. Bierman, 1 Jul 59, 14p 
Rept. no, 236; AD-277 436 
OTS $1. 60 


DESCRIPTORS: *Blood chemistry, *Blood plasma, 
Blood analysis, *Glycerols, Diagnostic agents, Chroma- 
tographic analysis, Cholesterol, Phospholipids 


A simple accurate method for the direct determination 
of triglycerides in plasma was developed and evaluated, 
Lipids, obtained by ethanol-acetone extraction of 
plasma, were extracted in petroleum ether and sub- 
jected to chromatography on silicic acid columns. By a 
single elution with ethyl ether, a fraction was obtained 
which contained simple glycerides free of phospholipids 
and interfering substances. The esterified glycerol con- 
tent of the fraction was then determined following alka- 
line hydrolysis by a modified periodate oxidation proce- 
dure, Mean fasting plasma triglyceride levels obtained 
by this method for normal subjects on controlled dietary 
intakes of fat are in good agreement with those obtained 
by other direct methods, and correlate poorly with 
values obtained when triglycerides are estimated indi- 
rectly by difference. (Author) 


PB-165 962 

Army Medical Research Lab., Fort Knox, Ky. 
LETHALITY IN RATS AS A FUNCTION OF FRE- 
QUENCY IN CONSTANT- DISPLACEMENT VARIATION. 
Rept. on Studies of Complex Behavioral Processes 
Vernon H. Schaefer, Harry J. Link, Joel U. Farrar, 
Delbert Wiens, and Donald H. Yost. 20 Jun 59, 18p 
Rept. no. 390; AD-218 076 
OTS $1.60 


DESCRIPTORS: Viability, Rats, Acceleration, 
*Vibration, Tolerances (Physiology), *Acceleration 
tolerance, Hemorrhage, Adaptation (Physiology), 
Heart, Lungs, Aging (Physiology), Sex, Excision, Sex 
glands, Males, *Psychophysiology, 


Lethal exposure time decreased in vibrated rats as a 
function of increasing frequency and acceleration; 
variability in lethal time showed a concomitant decrease. 
Significant pathological effects were myocardial and 
pulmonary hemorrhage, the latter sometimes ac- 
companied by atelectasis, emphysema, and edema. 

Some evidence of sex and age differences in resistance 
to vibration was also obtained. Castration increased 
survival time in male rats (Author) 


PB-165 894 

Baylor Univ., Houston, Tex. Coll. of Medicine. 
INFLUENCE OF COOLING UF ADJACENT AREAS ON 
GSR AND BASE RESISTANCE OF AN ISOTHERMAL 
SITE 
Robert Edelberg. 31 May 63, lip 
Contract AF41(609)1527 
SAM-TDR-63-70 
OTS $1.60 


DESCRIPTORS: *Galvanic skin response, *Skin, 
Resistance (Electrical), Cooling, Temperature, 


In a simulation of possible field conditions, skin re- 
sistance (R) and galvanic skin response (GSR) were 
measured from finger sites maintained at constant tem- 
perature while adjacent areas were cooled and re- 
warmed. Cooling of restricted areas up to 10 cm, 

from the isothermal site produced negligible changes in 
R and variable effects on GSR amplitude. Cooling the 
entire hand surface to 15° C, caused an initial increase 
in GSR amplitude followed by a steady decline to levels 
as much as 50% below control while R showed only 
minor changes. GSR count was also altered, Results 
are interpreted in terms of a two-component system 
influencing R and GSR. It is concluded that adequate 
technic demands maintenance of a narrow temperature 
range over the entire hand or foot. (Author) 


N64-18421 

Naval School of Aviation Medicine, Pensacola, Fla, 
EFFECTS OF EXPOSURE TO CONTINUOUS ROTA- 
TION ON NYSTAGMUS PHASE SHIFT. Rept. no. 87 
Jorma I, Niven and W, Carroll Hixson. 7 Oct 63, 20p 
NASA Order R-47 
Proj. MROOS. 13-6001; NASA CR-53618 
OTS $1.60 


DESCRIPTORS: *Stress (Physiology), *Nystagmus. 
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PB-166 026 

School of [Aerospace] Medicine, Brooks AFB, Tex. 
EFFECTS OF EXFREME HEAT ON MAN, I: PRO- 
TECTION OF MAN AGAINST CONFLAGARATION 
HEAT 
Konrad Buettner. Feb 50, 23p 
Proj. no. 21-02-103, rept. no. 1; ATI 71 463 
OTS $2. 60 


DESCRIPTORS: “Heat, Man, Exposure, *Fires, *Burns, 
*Fire-protective clothing, Inhibition, Heat transfer, 
Safety, Pain, Space medicine, Adaptation (Physiology) 


The effects of extreme heat on man are studied and 
physical means of protection by adequate clothing are 
described. Factors of heat flow toward man, such as 
conduction and convection of hot air, contact with hot ob- 
jects, radiation from hot areas and gases, and inhala- 
tion of hot air, are analyzed individually with regard to 
their physiological effects and possible protection from 
them. Heat injuries to man are caused essentially by 
overcharging his heat balance, heating his skin to such 
degrees that it suffers pain and burns, heating his hairs, 
clothes, etc, above the ignition temperature, and by in- 
haling hot air. If no special protective equipment is 
available, protection is afforded by dry or wet clothes, 
and metal-coated clothing. Protection against the flash- 
like radiation of an atomic bomb can be afforded by any 
reflection cover, in particular by very bright textiles 
and metals. (Author) 


PB-165 910 

School of Aerospace Medicine, Brooks AFB, Tex. 
EFFECT OF MIDDLE EAR MUSCLE ACTION ON 
CERTAIN PSYCHOPHYSICAL MEASUREMENTS 
Scott N. Reger (Iowa State Univ.). 11 Aug 60, 17p 
Rept. no. 61-20; AD-253 007 
OTS $1.60 


DESCRIPTORS: *Ear, *Muscles, *Vestibular 


apparatus, *Sound transmission, Intensity, Hearing, 
Psychophysiology, 


PB-165 934 

School of Aerospace Medicine, Brooks AFB, Tex. 
EFFECT OF PURE OXYGEN AT REDUCED PRES-~ 
SURES ON METABOLIC CHANGES IN MICE LIVING 
UNDER SIMULATED BIO-SATELLITE CONDITIONS 
L. Joe Berry and Dorothy S. Smythe (Bryn Mawr Coll.) 
23 Aug 61, 8p 
Rept. no. 62-24 
OTS $1.10 


DESCRIPTORS: Space medicine, Mice, Hypoxia, 
*Oxygen consumption, Oxygen, Barometric pressure, 
Simulation, *Metabolism, *Space flight, Excretion, 
*Urea, Nitrogen, Toxins and antitoxins, 
Corticosteroid agents, 


Metabolic changes were studied in mice which were 
maintained on air at simulated 14,000 or 20,000 ft. 
altitude, or on pure oxygen at simulated 30,000 or 
34,000 ft. for a period of 3 to 5 weeks. The "equiva- 
lence" between protein catabolized and carbohydrate 
synthesized was determined in mice injected sub- 
cutaneously with 5 mg. cortisone acetate and sub- 
sequently fasted for 17 hours. For control mice and 
those exposed to pure oxygen at 30,000 ft. and 34,000 ft 
the equivalence was 92, 90, and 98 percent, respec- 
tively; animals on air at 14,000 ft. and at 20, 000 ft., 


46 and 37 percent. In all mice, the protein catabolized 
in response to cortisone was the same statistically, but 
the carbohydrate synthesized varied. Survival in mice 
under hypoxic conditions (14, 000 to 20,000 ft.), after 
endotoxin injection, amounted to 35 to 46 percent; while 
control animals and animals kept on pure oxygen at 
34,000 ft. and given endotoxin showed 84 to 86 percent 
survival. 


PB-165 960 

School of [Aerospace] Medicine, Brooks AFB, Tex. 
GLOMERULAR FILTRATION AND RENAL PLASMA 
FLOW DURING HYPERTHERMIA 
G. S. Kanter (Albany Medical Coll.). 29 Apr 60, 13p 
Rept. no. 60-76; AD-247 164 
OTS $1.60 


DESCRIPTORS: Kidneys, *Kidney function tests, Body 
fluids, Urine, *Blood volume, *Fevers, Hematocrit, 
Blood pressure, Body temperature, Blood volume, Dogs, 
Dehydration, Stress (Physiology), 


The factors that determine the direction and magnitude 
of the alteration in glomerular filtration rate (GFR) and 
renal plasma flow (RPF) in hyperthermia were studied. 
The investigation was conducted on anesthetized dogs, 
with creatinine clearance being used to measure GFR and 
para-aminohippuric acid (PAH) to measure RPF. The 
GRF in 12 mildly dehydrated dogs went from a control 
value of 68.4+ 4.5 ml. /minute at rectal temperature 
(RT) of 38.9° C. to a value of 25.1 + 8.5 ml. /minute at 
rectal temperature of 42.19 C., after 5 hours of 
exposure to heat. Final dehydration averaged - 2 percent 
body weight. No decrease in GFR or RPF occurred in 
either hydrated or dehydrated dogs until severe hyper- 
thermia (>41.2° C.) was present. Although blood pres- 
sures declined in animals of both groups toward the end 
of each experiment, the decrease in GFR and RPF 
preceded any marked fall in pressure. Both groups 
showed an increase in hematocrit value and a decrease 
in plasma volume which became marked at the end of 

5 hours of exposure to heat. The decrease in GFR and 
RPF appears directly related to the hyperthermia; for 
upon rapid cooling, GFR and RPF increase toward 
normal in spite of the persisting decreased blood pres- 
sure and plasma volume and increased hematocrit. 
(Author) 


PB-165 911 

School of Aerospace Medicine, Brooks AFB, Tex. 
HEARING THRESHOLD LEVELS OF NON-JOB- 
NOISE-EXPOSED AIR FORCE PERSONNEL 
Lennart L. Kopra and Lee E. Strickland (Univ. of 
Texas) 11 Aug 60, 14p 
Rept. no. 61-21; AD-254 750 
OTS $1.60 


DESCRIPTORS: *Hearing, Thresholds (Physiology), 
*Noise, *Air Force personnel, Aviation medicine, 
Psychoacoustics, 


Pure-tone threshold tests were administered with the 
Rudmose ARJ-3 automatic audiometer to 446 non-job- 
noise-exposed Air Force personnel. Results showed 
that (a) the hearing threshold levels of the rion-job- 
noise-exposed personnel were similar to the thresholds 
of comparable age groups reported in other studies; (b) 
the hearing levels of the 18- to 24-year-old group dif- 
fered appreciably from the hearing levels of age groups 
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PB-165 931 

School of [Aerospace] Medicine, Brooks AFB, Tex. 
SERIAL AUDIOGRAMS MEASURED BY BEKSY-TYPE 
AUDIOMETRY 
Max H. O'Connell and Hugh Hamlyn. 1 Jun 59, 8p 
Rept. no. 59-97; AD-229 898 
OTS $1.10 


DESCRIPTORS: *Audiometry, *Hearing, Auditory 
acuity, Otorhinolaryngology, Thresholds (Physiology), 


The variability of serial audiograms of 42 young 
Lackland airmen were studied. Binaural audiograms 
were made on nine different days at the test frequencies 
provided on the Rudmose ARJ-3 Bekesy-type audiometer; 
71 percent of the subjects tested showed a range of 
threshold scores of 20 db or more at least once, and 
several subjects showed this range of scores more than 
once at a different or the same frequency. Subjects who 
showed the greatest variability were not those with the 
greatest hearing impairment. The variability appeared 
to be erratic and unpredictable, and probably occurs 
with most people at one time or another. (Author) 


Medical Specialties and Equipment 


PB-166 006 

School of [Aerospace] Medicine, Brooks AFB, ‘Tex. 
THE EFFECTS OF CAVITY DESIGN ON CLINICAL 
FRACTURE OF THE AMALGAM RESTORATION 
Ralph W. Phillips (Indiana Univ.). 9 Aug 60, 13p 
Rept. no. 61-18; AD-253 006 
OTS $1.60 


DESCRIPTORS: *Teeth, Diseases, Dentistry, 
Fracture (Mechanics), Mercury, Alloys, Decomposition, 


Two hundred fifty-seven amalgam restorations were 
placed in a large cavity preparation, designed to provide 
extra bulk in the isthmus area. Three different 
manipulative procedures were employed in order to 
produce finished restorations of three different mercury 
contents (49 percent, 58 percent, and 62 percent) and 
thus restorations with three sets of physical properties. 
The behavior of these restorations was observed over a 
2-year period. Sixty-four additional restorations were 
inserted in a small cavity preparation utilizing the 


manipulative procedure which resulted in the highest 
mercury content (62 percent) and the lowest compres- 
sive strength. These restorations were under observa- 
tion for 1 year. The results indicate there was a 
definite relationship between mercury content of the 
restoration and marginal breakdown, since marginal 
deterioration of the greatest amount and severity was 
observed among restorations having the highest mercury 
content. Reduction of the cavity size resulted in a 
decrease both in the incidence and degree of this type 
of failure. No correlation could be discerned between 
either the degree or the rate of tarnish or corrosion 
and the residual mercury content of the restoration. 
(Author) 


PB-165 923 

School of [Aerospace] Medicine, Brooks AFB, Tex. 
INTERRELATIONSHIP OF TOOTH COMPOSITION, 
BODY FLUIDS, DIET, AND CARIES SUSCEPTIBILITY: 
Albert E. Sobel (Jewish Hospital of Brooklyn) 18 Jan 60, 
13p 
Rept. no. 60-50; AD-250 041 
OTS $1.60 


DESCRIPTORS; *Teeth, Dentistry, Diseases, Decompo- 
sition, Inhibition, *Diet, Phosphates, Saliva, pH, 
Bacteria, Mouth, Bolld serum, 


Studies of the composition of diet with relation to com~ 
position of blood serum and the composition of the in- 
organic fraction of mineralized tissues led to the 
formulation of a caries hypothesis: High phosphate diets 
produce teeth which are less vulnerable to caries: be- 
cause their relatively low carbonate content renders 
them resistant to acid attack. Experimental work in this 
and other laboratories has borne out the fact that phos- 
phate has a cariostatic effect. The present interpreta- 
tion of this experimental evidence suggests that there 
are two ways in which this effect may occur: (1) in- 
creased phosphate in blood serum and saliva may alter 
the composition of the tooth; or (2) direct action of 
soluble phosphate in the salive may reduce solubility of 
tooth mineral, as well as neutralize bacterial acids in 
the mouth. (Author) 


PB-165 900 

School of Aerospace Medicine, Brooks AFB, Tex. 
A TECHNIC FOR FABRICATING ECG ELECTRODES 
FOR IN-FLIGHT MONITORING 
Sammy E. Howard and Buck R, Wilson, 
SAM-TDR -62-49 
OTS $1.10 


2 Nov 61, 9p 


DESCRIPTORS: *Medical equipment, Aviation medicine, 
*Electrocardiography, Electrodes, Space flight. 


Technics for fabricating ECG electrodes for in-flight 
records are outlined. A vulcanizing technic is used to 
fabricate the electrode cup. The method described is 
inexpensive and adaptable to the fabrication of electrodes 
of many sizes amd shapes. (Author) 


Microbiology 


PB-165 898 

Lockheed [Aircraft Corp. ] Van Nuys, Calif. 
CONTROLLED CONTAMINATION: A PRACTICAL AP- 
PROACH FOR DEVELOPING STERILIZATION PRO- 
CEDURES FOR SEALED COMPONENTS OF 
SPACECRAFT 
A K. Miller, Joseph T. Cordaro, Henry Buchanan, and 
Bruce Mann. 28 Jun 63, 1Op 
SAM-TDR-63-73 
OTS $1.10 


DESCRIPTORS: *Space medicine, Spacecraft, 
*Biological contamination, *Electronic equipment, 
Capacitors, Decontamination, Heat, Temperature, 
Test methods, 


Deliberate contamination of components during manu- 

facture appears both practical and feasible for develop- 
ing sterilizatioa procedures for spacecraft components. 
It is possible to determine whether normal manufactur- 
ing procedures are sufficient to sterilize or whether the 
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PB-165 943 

School of [Aerospace] Medicine, Brooks AFB, Tex. 
RETINAL VASCULAR REACTIVITY IN PATIENTS 
WITH DIABETES MELLITUS AND WITH 
ATHEROSCLEROSIS 
J. B. Hickam (Indiana Univ.) and H. O. Sieker (Duke 
Univ.) 20 Oct $9, 5p 
Rept. no. 60-37; AD-237 241 
OTS $1.10 


DESCRIPTORS: *Retina, *Blood circular, Eye, 
Diseases, *Diabetes, *Atherosclerosis, Blood 
vessels, Oxygen consumption, Contraction, 
Opthalmology, Respiration, 


In patients with diabetes or atherosclerosis who do not 
have hypertension, the retinal arteries generally show 
little or no abnormality on ophthalmoscopic examina- 
tion. To examine the functional integrity of the retinal 
vessels in these conditions, a comparative study was 
made of the constrictor response of retinal arteries and 
veins to the inhalation of oxygen in a considerable 
number of control subjects and patients with diabetes 
or with uncomplicated atherosclerosis. In uncompli- 
cated diabetes, the retinal arteries showed a significant 
loss of the ability to constrict on breathing oxygen, and 
the loss was intensified when retinopathy was present. 
It is suggested that this impairment of retinal vascular 
reactivity in diabetes may contribute to the progression 
of retinopathy. In uncomplicated atherosclerosis, 

there is no significant loss of retinal vascular 
reactivity. (Author) 


AD-430 123 

School of Aerospace Medicine, Brooks AFB, Tex, 
STUDIES IN DECOMPRESSION SICKNESS. CARDIO- 
RESPIRATORY RESPONSES OF ANESTHETIZED DOGS 
TO COMPRESSION THERAPY FOLLOWING EXPERI- 
MENTAL DECOMPRESSION SICKNESS 
Robert G. Mclver and Sidney D. Leverett, Jr. 
15 Aug 63, 13p 
SAM-TDR-63-94; N64-15744 
OTS $1.60 


DESCRIPTORS: *Decompression sickness, Dogs, *Re- 
spiratory system, Anesthesia, *Cardiovascular system, 


Decompression sickness was studied by use of a special 
technic for the production and recognition of the disorder 
in laboratory animals. Objective evidence is presented 
for substantiating the use of compression therapy in the 
treatment of both caisson and altitude types of decom- 
pression sickness. There is suggestive evidence that 
even very small overpressures may be of benefit in 
treating or transporting some cases of severe altitude 
decompression sickness. The importance of rapid rec- 
ognition and treatment is emphasized, as well as careful 
scrutiny of all patients who appear to be ‘hyperventilat- 
ing' after decompression especially those patients with 
other signs or symptoms of decompression sickness. 
(Author) 


Pharmacology and Toxicology 


PB-165 882 

School of Aerospace Medicine, Brooks AFB, Tex. 
CURRENT CONCEPTS OF ACUTE CARBON TETRA- 
CHLORIDE HEPATOTOXICITY 
Philip W. Andrews. Feb 63, 29p 
Review 2-63 
OTS $2.60 


DESCRIPTORS: *Liver, Hypoxia, Toxicity, *Carbon 
tetrachloride, Necrosis, Fats, Nervous system, 
Cells (Biology), 


A literature survey of hydrocarbon-induced, experi- 
mental, acute hepatotoxicity was made. It was con- 
cluded that CCl4, and probably other hydrocarbons, 
directly interfere with the selective permeability of the 
liver cell wall and membranous endoplasmic reticulum 
for electrolytes, water, and certain hydrophilic pro- 
teins. Concomitantly the toxin stimulates the sympa- 
thetic nervous system and the release of its hormones. 
These reduce hepatic blood flow, by vasoconstriction. 
thereby inducing cetrilobular hypoxia, degeneration, 
and necrosis. These also cause massive mobilization 
of fats from the peripheral depots. These fats accu- 
mulate in the liver where their secretion, as triglyc- 
erides, is blocked by unknown mechanisms. (181 
references) (Author) 


PB-165 920 


School of Aerospace Medicine, Brooks AFB, Tex. 
THE DISTRIBUTION AND METABOLISM OF 2-MER- 
CAPTOETHYLGUANIDINE AND BIS(2-GUANIDOETHYL) 
DISULFIDE IN MICE 
Bernard Shapiro and Emanuel E, Schwartz 
(Albert Einstein Medical Center) 17 Nov 60, 10p 
Rept. no, 61-52; AD-254 753 
OTS $1.10 


DESCRIPTORS: *Radioprotective agents, *Guanidines, 
Organic sulfur compounds, Sulfides, Mice, *Metab- 
olism, Distribution, Tissues (Biology), 


Various doses of MEG-S*° and GED-S°*> were admin- 
istered by. oral and intraperitoneal routes to 8- to 
10-week old C57BL/6] mice. The distribution of S°5 in 
the tissues of the animals was determined at various 
times. The metabolic forms of S35 in the tissues of the 
animals were isolated and partially identified. It was 
found that S35 concentrations were lowest in bone mar- 
row and brain and highest in liver and kidney. Increasing 
doses of MEG-S35 and GED-S35 generally resulted in 
increasing tissue S35 concentrations. After oral admin- 
istration of the protective agent, as much as one-third 
of the administered dose was found in the gastrointes- 
tinal tract. This explained the need to use much larger 
doses for protection by oral administration of MEG or 
GED, More than half of the SS in the animal was in the 
protein-bound form. No other form was seen consist- 
ently in all tissues studied. It was suggested that the 
protein-bound form may be the protective form of MEG 
and GED, (Author) 
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BNL-828(T-323) 
Brookhaven National Lab., Upton, N. Y. 
TRACE METALS: ESSENTIAL OR DETRIMENTAL TO 
LIFE. 
Brookhaven Lecture Series no. 26. 
George C. Cotzias. 10 Apr 63, 18p 
OTS $0.50 


UCRL-11184 


Lawrence Radiation Lab,, Univ. of California, 
Berkeley, 
BIOLOGY AND MEDICINE FALL 1963, Semiannual 
rept. 
John H, Lawrence and Tove Neville, ed, [1964] 161p 
Contract W7405-eng-48 
‘OTS $2.75 


NYO2181-1 

New Jersey State Dept. of Health, West Orange. 
CURRENT DATA FROM THE EPIDEMIOLOGICAL 
FOLLOW-UP OF THE NEW JERSEY RADIUM CASES 
Lester A. Barrer and Elizabeth Z. Stewart. 1 Oct 63, 


260p 
Contract AT(30-1) 2181 
OTS $3.50 


NYO-10604 

New Jersey State Dept. of Health, West Orange. 
EPIDEMIOLOGICAL FOLLOW-UP OF THE NEW 
JERSEY RADIUM CASES: I. REPORT OF THE MEDI- 
CAL STUDY GROUP (JULY 1963). II. RESUMES OF 
FINDINGS FROM INDIVIDUAL CASE STUDIES. 
Progress rept. to Jul 63. 15 Apr 64, 153p 
Contract AT(30-1)2181 
OTS $2.75 


ORINS-43 


Oak Ridge Inst. of Nuclear Studies, Tenn, 
MEDICAL DIVISION RESEARCH REPORT FOR 1963, 
May 64, 109p 
Contract AT(40-1)GEN=33 
OTS $2, 25 


DESCRIPTORS: *Radiotherapy, *Leukemia, Mice, 
Bone marrow, Tissue culture, *Cancer, 


UR-641 
Rochester Univ., N. Y. School of Medicine and 
Dentistry. 
BACKGROUND GAMMA SPECTRA IN A SALT MINE 
Albert Rieder and Charles Scholes. 9 Mar 64, 22p 
Contract W7401-eng-49 
OTS $0. 75 


PB-166 005 

School of [Aerospace] Medicine, Brooks AFB, Tex. 
DEVELOPMENT, DOSIMETRY, AND USE OF MICRO- 
BEAMS OF X-RAYS FOR SIMULATING MICRO- 
LESIONS PRODUCED IN ANIMAL TISSUES BY HEAVY 
COSMIC RAY PRIMARIES | 
William E. Straile and Herman B. Chase (Brown Univ. ). 
25 Apr 60, Llp 
Rept. no. 60-70; AD-250 981 
OTS $1.60 


DESCRIPTORS: Space medicine, *Dosimeters, *X-rays, 
Animals, Tissues (Biology), Simulation, Radiation 


effects, *Cosmic rays, Radiation injuries, Radiological 
dosage, 


PB-165 955 

School of Aerospace Medicine, Brooks AFB, Tex. 
ELECTROPHORESIS OF PROTEINS OF IRRADIATED 
MOUSE CHIMERAS 
Raymond A. Popp and L. H. Smith (Oak Ridge National 
Lab.) 6 May 59, Llp 
Rept. no. 59-87; AD-228 806 
OTS $1.60 


DESCRIPTORS: *Proteins, *Electrophoresis, Mice, 
*Genetics, Hemopoietic system, Tissues (Biology), 
Bone’ marrow, Transplantation, Radiation effects, 


A comparative study was made of the proteins in 
various tissues of Sprague-Dawley rats and 

(101 X C3H)F mice. The results were used as a basis 
for studying changes in the protein patterns in tissues of 
rat-mouse chimeras - that is, (101 X C3H)F, mice 
given 950 r of x-rays and then injected with e marrow 
of Sprague-Dawley rats. Electrophoretic mobilities of 
rat proteins extracted from bone marrow, spleen, 
lymph node, and thymus of chimeras and from rats were 
similar. The quantity of rat proteins and the rate and 
time at which they appeared in different hematopoietic 
organs were quite different. Some mouse-type proteins 
not found in chimera tissues examined 30 days after 
treatment were frequently present on the fiftieth day or 
later, suggesting regression of the graft. The results 
are consistent with the idea that rat-type proteins 
synthesized in the cytoplastn of transplanted rat cells 
are controlled by the genotype of these cells, even ina 
mouse environment. They also indicate that there are 
organ-specific differences in the rate and degree of 
replacement of transplanted cells that require further 
investigation. (Author) 


PB-165 896 

School of Aerospace Medicine, Brooks AFB, Tex. 
LATE SOMATIC EFFECTS OF INTERNALLY DE- 
POSITED RADIOISOTOPES 
T. T. Odell, Jr. and A. C. Upton (Oak Ridge National 
Lab. ) 15 Jul 59, 19p 
Rept. no. 60-12 
OTS $1.60 


DESCRIPTORS: *Radioactive isotopes, *Radiation 
effects, *Radiation hazards, Half life, Radioactive 
fallout, Nuclear explosions, Skeleton, 


The late pathologic effects of internally deposited ra- 
dioisotopes are similar to those of external radiations 
and include the induction of degenerative changes, neo~ 
plasms, and shortening of the life span. The proba- 
bility of the induction of these effects varies with the 
amount of radiation absorbed, the dose rate, the quality 
of the radiation (LET), the distribution of the absorbed 
dose in tissue, and the genetic and physiologic consti- 
tution of the organism irradiated. Consequently, the 
effects of radioisotopes vary greatly, depending on 
such factors as the physical half-life and chemical 
nature of the isotope and of its decay products; the 
chemical and physical properties of the form in which 
the isotope is encountered; the route of entry of the 
isotope into the body; and the uptake, distribution, 
metabolism, and rate of elimination of the isotope from 
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Oijnical criteria, consisting of an appraisal of surgical 
culty and postoperative pain, and chemical criteria, 
consisting of changes in serum free and urine total 
17-OHCS, were studied on 71 patients who had under- 
gone the removal of mandibular third molar impactions. 
A significant association was found between surgical 
difficulty and serum free 17-OHCS concentration in 
blood specimens taken at both 1 hour (P< .01) and 
3 hours (P< .05) postoperatively. No significant 
association was found between pain experience at 3 
hours postoperatively and serum free 17-OHCS con- 
centration when the blood samples were drawn at 1 
hour postoperatively. A significant correlation was 
found between pain experience at 3 hours postopera- 
tively and serum free 17-OHCS concentration when the 
blood samples were drawn at 3 hours postoperatively 
(P< .01). No significant differences in urine total 
17-OHCS concentration were detected when the sub- 
jects were grouped according to either surgical dif- 
ficulty or postoperative pain experience. (Author) 


CHEMISTRY 


IS-667 

Ames Lab., Iowa State Univ. of Science and Tech. 
ELECTROCHEMICAL PROCESSES IN FUSED SALTS 
Lowell Alvin King and F, R. Duke. July 63, 102p 
Contract W7405-eng-82 
OTS $2. 25 


DESCRIPTORS: *Fused materials, *Salts, 
Electrochemistry 


IS-780 
Ames Lab., Iowa State Univ. of Science and Tech. 
SOLVENT EXTRACTION STUDY OF THE SYSTEM 


MONAZITE RARE EARTH NITRATES=NITRIC ACID- 
WATER-TRIBUTYL PHOSPHATE 

Brooks Martin Sharp and Morton Smutz. Nov 63, L56p~ 
Contract W7405-eng-82 

OTS $2.75 


ANL-6817 

Argonne National Lab., Ill. 
LABORATORY INVESTIGATIONS IN SUPPORT OF 
FLUID BED FLUORIDE VOLATILITY PROCESSES. 
PART Vi: A. THE ABSORPTION SPECTRUM OF 
PLUTONIUM HEXAFLUORIDE, B, ANALYSIS OF 
MIXTURES OF PLUTONIUM HEXAFLUORIDE AND 
URANIUM HEXAFLUORIDE BY ABSORPTION SPEC- 
TROMETRY 
Martin J. Steindler and William H. Gunther, Jan 64, 
16p 
Contract W31-109-eng-38 
OTS $0.50 


IDO-11006 

Monsanto Research Corp., Dayton, Ohio. 
BIPHENYL LIQUID HEAT TRANSFER AND VAPOR 
DEPOSITION STUDIES AT 700° AND 800°F. Final 
rept. 9 Feb 61-31 May 63. 
C. D. King, Jr. and W. J. Moodie. 1 Aug 63, 97p 
Contract AT(10-1)1088 
OTS $2.25 


DESCRIPTORS: Boiling, Steel, Corrosion, *Reactor 
coolants. 


ORNL=3516 
Oak Ridge National Lab., Tenn. 
AMINES AS EXTRACTANTS, SURVEY OF THE DE- 
SCRIPTIVE AND FUNDAMENTAL EXTRACTION 
CHEMISTRY 
C. F. Coleman. [Oct 62] 37p 
Contract W7405-eng=- 26 
OTS $1.00 


DESCRIPTORS: *Amines, *Bibliographies, Solvent 
extraction 


ORNL-3598 

Oak Ridge National Lab., Tenn. 
COMPATIBILITY OF UNSUPPORTED PYROLYTIC- 
CARBON COATED URANIUM DICARBIDE PARTICLES 
WITH WATER VAPOR 
J. P. Blakely, N. V. Smith, and L. G. Overholser. 
Apr 64, 29p 
Contract W7405-eng-26 
OTS $0.75 


ORNL-3528 

Oak Ridge National Lab., Tenn, 
ISOTOPIC MASS SPECTROMETRY OF THE ELE- 
MENTS 
E. J. Spitzer and J. R. Sites, comp. [1963] 81p 
Contract W7405-eng= 26 
OTS $2.00 


DESCRIPTORS: *Mass spectroscopy, Isotopes, 
*Chemical elements. 


ORNL-3524 

Oak Ridge National Lab., Tenn. 
PROPERTIES AND CLEANUP OF DEGRADED 
TRIBUTYL PHOSPHATE-AMSCO SOLUTIONS AND 
THE RELATIVE STABILITIES OF ALTERNATIVE 
EXTRACTANT=DILUENT SYSTEMS 
C. A. Blake, jr., W. Davis, Jr., and J. M. Schmitt 
Contract W7405-eng- 26 
OTS $1.00 


DP-871 

Savannah River Lab., Aiken, S. C. 
STABILITY OF FERROUS SULFAMATE IN NITRIC 
ACID SOLUTIONS 
E. Kenneth Dukes and Richard M. Wallace. Feb 64, 7p 
Contract AT(07-2)1 
OTS $0. 50 


KY-452 

Union Carbide Nuclear Co., Paducah, Ky. 
INVESTIGATIONS OF CARBON TO CARBON CON- 
NECTED ANODE ASSEMBLIES IN FLUORINE 
GENERATORS 
W. B. Goode, Jr., C. R. King, W. K. Henderson, and 
S. Bernstein. 10 Apr 64, 42p 
Contract W7405-eng- 26 
OTS $1.00 


KY-453 

Union Carbide Nuclear Co., Paducah, Ky. 
PLASMA TORCH PRODUCTION OF ELEMENTAL 
BORON 
G. E. Biggerstaff, W. R. Golliher, R. L. Harris, 
and W. R. Rossmassler. 26 Feb 64, 43p 
Contract W7405-eng- 26 
OTS $1.00 
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PB-165 967 
Research and Advanced Development Div., AVCO 
Corp., Wilmington, Mass. 
GEOMAGNETIC GIANT PULSATIONS IN THE 
ANTARCTIC, 
Scientific rept. no. 12, on Antarctic Research and 
Data Analysis 
Teruo Sato. 19 Mar’64, 48p 
Contract NSF-C255 
RAD-TR-64-8 
OTS $4. 60 


DESCRIPTORS: *Geophysics, *Terrestrial magnetism, 
Oscillation, Ionosphere, Magnetic storms, Aurorae, 
*Antarctic regions 


Geomagnetic oscillations in high southern latitudes with 
periods of one to several minutes are studied, and their 
cause is considered. Most giant pulsations in high lati- 
tudes are a local ‘phenomenon taking place in a specified 
portion of the auroral zone and polar latitudes. The local 
time of maximum occurrence frequency is different at 
each area. Phases of pulsations are not coincident be- 
tween stations. When giant pulsations arise simultane- 
ously over the globe (usually after a sudden commence- 
ment geomagnetic storm), variations in high latitudes 
are of a different nature from those in middle and low 
latitudes. Most giant pulsations in high latitudes seem 

to be caused by the electric current which is related to 
the incidence of charged particles in the ionosphere. 
Giant pulsations generated by h etic waves, such 
as are seen in middle and low latitudes (with fundament- 
ally the same phase over the world), are usually masked 
in high latitudes by large amplitude pulsations of an iono- 
spheric origin. (Author) 


Climatology and Meteorology 


STR=10-1(Excepts) 
Atomic Energy Commission, Washington, D, C. 
a ON AEROSOLS. 1950, reissued 1963, 
p 
OTS $2.75 


PB-165 965 
Schellenger Research Labs. , Texas Western Coll. , 
El Paso. 
ESTABLISHMENT OF A METEOROLOGICAL ROCKET 
STATION AT McMURDO, ANTARCTICA AS AN 
ACTIVITY OF U.S. ANTARCTIC RESEARCH PRO- 
GRAM 
Ralph A. Rotolante, Raymond S. Briggs, and James F. 
Bettle. Oct 63, 60p 
Grant NSF-G19284 
OTS $5. 60 


DESCRIPTORS: *Sounding rockets, Rockets, Launching 
sites, *Weather stations, *Antarctic regions, Meteorol- 
ogy, Test equipment, Test methods 


The problems encountered during the establishment of a 
meteorological rocket site at McMurdo, Antarctica, are 
discussed. Research methods and procedures are de- 
tailed; the equipment used is described. The tempera- 
ture and wind profiles obtained during the first series of 
rocket firings are included. (Author) 


PB-166 037 

Schellenger Research Labs. , Texas Western Coll. , 

El Paso. 
METEOROLOGICAL. ROCKET DATA PROFILE OF 
THE STRATOSPHERE, McMURDO, ANTARCTICA 
Ralph A. Rotolante and Alice Marie Parra. Mar 64, 55p 
Grant NSF-G19284 
OTS $5. 60 


DESCRIPTORS: *Atmospheric sounding, *Stratosphere, 
*Sounding rockets, Atmospheric motion, Atmospheric 
temperature, Meteorology, Weather stations, 
*Antarctic regions 


A brief description of the stratospheric circulation and 
temperature structure at McMurdo, Antarctica, in 1962, 
is presented. Special emphasis is given to the period 

27 September-3 October 1962, the period of rapid strat- 
ospheric warming that year. Also included are the wind 
and temperature profiles obtained by the Antarctic 
Meteorological Rocket Program during its initial year, 
(See also PB-165 965) 


ENGINEERING 


TID-7677 
Atomic Energy Commission, Oak Ridge, Tenn. Div, 
of Technical Information Extension, 
AEC AIR CLEANING CONFERENCE (8th) HELD AT 
OAK RIDGE NATIONAL LABORATORY, 
OCT. 22-25, 1963. 
B. H. Kornegay, D. K. Jamison, and J. M. Morgan, Jr. 
ed. 694p 
OTS $7.00 


DESCRIPTORS: *Conferences, 


Air, *Health physics, 
Safety, Dust, Hazards, 


N64=18293 
Battelle Memorial Inst., Columbus, Ohio, 
ENGINEERING PROPERTIES OF POTASSIUM. Final 


rept. 

A. W. Lemmon, Jr., H. W. Deem, E. A, Eldridge, 
E. H. Hall, andj. Matolich, Jr. 31 Dec 63, 83p 
Contract NAS5~=584 

BATT~4673-FINAL; NASA CR-54017 

OTS $8.10 


DESCRIPTORS: *Potassium, Thermodynamics, 
Transport properties, 


N64-18294 

Battelle Memorial Inst. , Columbus, Ohio, 
THE SPECIFIC HEAT, THERMAL CONDUCTIVITY, 
AND VISCOSITY OF LIQUID CESIUM, 
A. W. Lemmon, Jr., H. W. Deem, E. A, Eldridge, 
E. H. Hall, andj. Matolich, Jr. 29 Feb 64, 39p 
Contract NAS5-584 
BATT-4673-T7; NASA CR-54018 
OTS $3. 60 


DESCRIPTORS: *Cesium, *Liquid metals, Specific 
heat, Thermal conductivity, Viscosity. 
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AD-425 712 

Speas (R. Dixon) Associates, Manhasset, N. Y. 
ANALYSIS VOLUME - ATA DELAY DATA PROGRAM. 
Final rept. 
R. D. Speas, M. H. Smith, A. C. Botsford, 
E. A. Cutrell, and D. S. Little. Oct 63, 207p 
Contract FA-WA-4456, FR 
FAA Task-150-004-00S; N64-15670 
OTS $14.00 


DESCRIPTORS: Civil aviation, *Air traffic, Terminal 
flight facilities, *Time studies, Data processing 
systems, Punched cards, Analysis, Air traffic control 
systems, 


An analysis of the principal areas of delay experienced 
by airlines and airports in the United States is pre« 
sented. The program involved the collection of airline 
delay data during April and May 1963 and the sub- 
sequent machine processing and analysis of the infor- 
mation. The purpose of the study is to provide insight 
into and interpretation of the size and complexity of 
the airline delay problem and to form the basis for a 
recommended program of corrective action. To 
accomplish this objective, many different machine 
tabulations and analyses were made. (Author) 


AD-425 627 
Speas (R. Dixon) Associates, Manhasset, N. Y. 
SUMMARY VOLUME - ATA DELAY DATA PROGRAM. 
Final rept. 
R. D. Speas, M. H. Smith, A. C. Botsford, 
E. A. Cutrell, and D. S. Little. Oct 63, 5lp 
Contract FA-WA-4456 
FAA Task 150-004-00S; N64-12385 
OTS $5.60 


DESCRIPTORS: Civil aviation, *Air traffic, Terminal 
flight facilities, *Time studies, Data processing 


systems, Punched cards, Analysis, Air traffic control 
systems, 


See also AD-425 712 


PB-166 032 
Special Committee on Airships, NAS- NRC, 
Washington, D. C. 
GENERAL REVIEW OF CONDITIONS AFFECTING 
AIRSHIP DESIGN AND CONSTRUCTION WITH 
RECOMMENDATIONS AS TO FUTURE POLICY. RE- 
‘VIEW AND ANALYSIS OF AIRSHIP DESIGN AND 
CONSTRUCTION PAST AND PRESENT. 16 Jan 36, 
30 Jan 37, 221p 
‘NAS-NRC SCA-1, SCA-2; AD-223 448 
OTS $15.00 


DESCRIPTORS: *Airships, Airframes, Construction, 
Aerodynamic configurations, Aerodynamic character- 
istics, Aerodynamic control surfaces, Aerodynamic 
loading, Stresses, Pressure, Fins, Aviation safety, 
Propulsion,Storms, Turbulence, Gusts, Bibliographies, 
Design, Research program administration, 


PB-166 034 
Special Committee on Airships, NAS-NRC, 
Washington, D. C. 
THE METAL-CLAD TYPE OF AIRSHIP CONSTRUC- 
TION WITH RECOMMENDATIONS. Ill Aug 36, 6p 
NAS-NRC-SCA~4; AD-223 450 
OTS $1.10 


DESCRIPTORS: *Airships, *Airship envelopes, Metal 
plates, Metal coatings, Aerodynamic characteristics, 
Acceptability, Design, Airframes, 


The distinctive feature of the metal-clad type of con- 
struction, especially in the smaller sizes, is that the 
stresses due to aerodynamic pressure and. due to bend- 
ing moments in the structure as a whole are carried 
largely by the outer metal skin, maintained in opera- 
tive condition by a moderate excess of pressure within 
the envelope over that of the air without. 


PB-166 035 
Special Committee on Airships, NAS-NRC, 
Washington, D. C. 
THE RESPESS TYPE OF AIRSHIP CONSTRUCTION 
WITH RECOMMENDATIONS, 11 Aug 36, 10p 
NAS-NRC-SCA-5; AD-223 451 
OTS $1.10 


DESCRIPTORS: *Airships, Airframes, Wire, Aero- 
dynamic configurations, Feasibility studies, Stresses, 
Mathematical analysis, Design. 


A review is presented of structural problems involved 
in the Respess type of airship construction. This air- 
ship comprises, in essence, a surface longitudinal 
series of members (wires) always in tension, with the 
resultant reaction carried by an axial longitudinal mem- 
ber in compression. An examination of the design, so 
far as it is developed or described fails, to furnish any 
convincing demonstration of these claimed advantages or 
indeed to provide any reasonable basis for satisfactory 
comparison with airships of the Zeppelin type of the 
same size. (Author) 


PB-166 033 
Special Committee on Airships, NAS-NKC, 
Washington, D. C. 
TECHNICAL ASPECTS OF THE LOSS OF THE 
MACON, 30 Jan 37, 45p 
NAS-NRC-SCA-3; AD-223 449 
OTS $4.60 


*Airships, Air frames, Structural 
properties, Stresses, Failure (Mechanics), Storms, 
Turbulence, Gusts, Fins, Flight paths, *Aviation 
accidents, 


DESCRIPTORS: 


The sequence of the events leading up to and through 
the period of the airship's disaster, including con- 
clusions as to the location and character of the initial 
break, its immediate cause, and judgment as to the’ 
existence and cause of such predisposing conditions as 
may have determined failure at the particular — 
indicated. (Author) 
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A research investigation was undertaken in order to 
study the mechanisms of mass transfer in an ionic 
solution in which both temperature and concentration 
gradients coexist. Measurements and theoretical pre- 
dictions were made of the ordinary and thermal 
diffusion properties of several saline water systems, 
including sea water. A study was made of the mac- 
roscopic transport mechanisms which determine the 
degree and rate of separation of water from saline 
solutions contained in the packed slit of a thermo- 
gravitational column. The results show that the mass 
diffusion properties of solutions similar to sea water, 
and of sea water itself, are markedly dependent on 
temperature. Their variation with concentration is 
relatively slight. The results also indicate that the 
thermal and ordinary diffusion coefficients of sea water 
are not as large as those of the sodium chloride-water 
system at similar conditions of temperature and 
concentration. Multicomponent effects in these systems 
are of considerable importance. Both theoretical and 
experimental evidence indicates that ions diffuse at 
significantly different rates, and sometimes in opposite 
directions, depending upon whether the ion is in a 
binary or multicomponent ionic solution. (Author) 


PB-181 682 
Richardsons Westgarth and Co,, Ltd. Wallsend-on- 
Tyne (England). 
CHAMBER GEOMETRY IN MULTI-STAGE FLASH 
EVAPORATORS 
Jul 64, 103p 
Contract 14-01-0001 -262 
Saline Water Research and Development progress rept. 
no. 108 
OTS $2.50 


DESCRIPTORS: *Desalination, *Sea water, *Evapora- 
tors, Distillation, Distilling plants 


An investigation was made of the importance of various 
parameters on the length of a typical stage in a multi- 
stage sea water flash evaporator. Fora set of standard 
conditions, the chamber efficiency was found at different 
chamber lengths, and from this, an optimum length es- 
tablished, such that vapourisation was complete. Each 
parameter was examined over a range of values to de- 
termine its influence on chamber length. Data obtained 
was expressed in the form of curves of efficiency vs. 
chamber length, and from these, constant efficiency 
curves were plotted for a given parameter. Finally, an 
empirical equation was derived from the basic test data, 
to give an indication of the chamber length required for 
complete flash-off in a stage for a specified range of 
conditions. This equation was confirmed, within this 
range, by operation at arbitrary conditions. (Author) 


PB=181 683 

Southern Research Inst. , Birmingham, Ala. 
DESALINATION BY ELECTROSORPTION AND DESORP- 
TION. Rept. for 27 Jul-22 Nov 63 
Robert E. Lacey and Edward W. Lang. Jul 64, 42p 
Contract 14-01-0001 -335 
Research and Development progress rept. no. 106 
OTS $1. 25 


DESCRIPTORS: *Desalination, *Sea water, Membranes, 
Ion exchange, Ion exchange resins, Coatings, Sorption 


Preliminary evaluation of the electrosorption process has 
been completed and it has been shown that saline water 
can be demineralized by electrosorption efficiently and 
possibly at a lower cost than that for electrodialysis. 
Feed water containing 3500 ppm of sodium chloride can 
easily be demineralized to product water containing 400 
ppm by the electrosorption process. The regeneration 
part of the electrosorption cycle requires appreciably 
less time than the demineralization part of the cycle, 
possibly as little as 25% of the total cycle time. Methods 
were developed for making electrosorption membranes 
with good electrochemical properties by coating base 
films with condensation-type ion-exchange resins, but 
these have not been used in demineralization experiments 
Some progress was made in developing the theoretical 
basis of the process, but more study is needed to develop 


expressions that adequately describe performance. 
(Author) 


PB-181 681 

Stearns-Roger Mfg. Co., Denver, Colo. 
SALINE WATER DEMONSTRATION PLANT NO, 1, 
FREEPORT, TEXAS. Annual rept. no. 2, Jul 62- 
Jun 63. Mar 64, 96p 
Contract 14-01-001-218 
Saline Water Research and Development progress 
rept. no. 100 
OTS $2. 25 


DESCRIPTORS: *Distilling plants, *Sea water, 
*Desalination, Heat exchangers, Costs, Maintenance, 
Production, Marine biology. 


The Freeport Salt Water Conversion Plant was 
evaluated technically, logistically, and economically. 
The plant utilizes the long-tube, multiple-effect, 
distillation process to convert raw sea water to 
potable water. (See also PB-181 466) 


Civil Engineering 


AD-272 653 
Massachusetts Inst. of Tech., Cambridge. 
EFFECTS OF RATE OF STRAIN ON STRESS-STRAIN 
BEHAVIOR OF SATURATED SOILS. Rept. no. 6 on The 
Response of Soils to Dynamic Loads 
Archie M. Richardson, Jr. Apr 61, 9Ip 
Contract DA22-079-eng-224 
Rept. no. DASA-1237 
OTS $8.60 


DESCRIPTORS: *Soils, *Soil mechanics, Stresses, 
Pressure, Clay, Strain (Mechanics), 


The report describes one portion of the Soil Dynamics 
Research effort in which investigations were made of the 
effect of strain rate on the stress vs. strain behavior of 
two saturated soils. Included in the report are: (a) The 
results and analysis of a series of "static" triaxial com- 
pression tests on a saturated Loess, (b) The results and 
analysis of a series of rapid triaxial compression tests 
on a saturated Loess, and (c) The results and analysis 
of a series of rapid triaxial compression tests on a 
saturated clay. The "static" triaxial tests were 
important in describing the patterns of behavior of the 
soil during very slowly applied stresses and served as 
prerequisites to the rapid triaxial tests. The tests 
performed at rapid rates of strain were of a pre- 
liminary nature and the conclusions drawn are to be 
used in planning a comprehensive program investigating 
the effects of strain rate on the stress-strain behavior 
of saturated soil. (Author) (See also AD-255 708) 
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The Automatic Flight Control Analyzer AN/ASM-103 is 
used in two separate capacities; to checkout the Auto=- 
matic Flight Control Set AN/ASW-20 (AFC Set) and to 
checkout the Landing Assist Device (LAD) coupler as a 
unit. During checkout of the AFC Set, the Test Instru- 
ment simulates outputs of the Command Signals Decoder 
KY~-476/ARW-78 (part of Radio Receiving Set 


AN/ARW-78), provides switch closures and voltages to 
simulate other inputs, and monitors response of the AFC 
Set to Simulated or actual inputs. 


PB-181 688 

Bureau of Naval Weapons, Washington, D. C, 
CONTROL MONITOR TEST SET AN/ASM-106, 
PART NO. 421850-01-01 AND CONTROL MONITOR 
C-4298/ASW=20, PART NO. 421900«01-01. 15Mar 64, 
25 
+, ee Calibration Procedure manual NAVWEPS 
17-20QK-01 
OTS $0.75 


DESCRIPTORS: *Test sets, *Monitors, Control, 
Instrumentation, Calibration, Electrical equipment. 


This manual contains calibration instructions that will 
enable calibration personnel to determine whether the 
equipment is operating within the prescribed specifica- 
tion limitations. It also includes a list of calibration 
equipment, corrective action instructions, and instruc- 
tions for the evaluation and recording of data. 


PB-181 691 

Bureau of Naval Weapons, Washington, -D. C. 
ELECTRONIC CONTROL AMPLIFIER TEST SET 
AN/ASM-104, PART NO. 420681-01-01. 15 Mar 64, 
26p 
Instrument Calibration Procedure manual NAVWEPS 
17-20QT-04 
OTS $0.75 


DESCRIPTORS: *Test sets, *Electron multipliers, 
*Servo amplifiers, Flight control systems, Electronic 
equipment, Instrumentation, Calibration, 


The Electronic Control Amplifier Test Set AN/ASM-104 
is used for making operational tests and pre-operational 
adjustments of the yaw, roll, pitch, and collective axes 
of Electronic Control Amplifier AM-3082/ASW-20 (part 
of Automatic Flight Control Set AN/ASW~20). The Test 
Instrument provides simulated operatiorial input signals 
and monitors output currents for each of the four axes 
and, in conjunction with an external ac voltmeter, pro- 


vides a means of selecting and monitoring various power 
and signal voltages. 


PB-181 692 

Bureau of Naval Weapons, Washington, D. C. 
ELECTRONIC CONTROL AMPLIFIER TEST SET 
AN/ASM-108, PART NO. 421 290-01-01. 15 Mar 64, 
17 
+ Calibration Procedure manual NAVWEPS 
17-20QT-05 
OTS $0.50 


DESCRIPTORS: *Test sets, *Electron multipliers, 
*Servo amplifiers, Flight control systems, Electronic 
equipment, Instrumentation, Calibration, 


This manual contains calibration instructions that will 
enable calibration personnel to determine whether the 
equipment is operating within the prescribed specifica- 
tion limitations. It also includes a list of calibration 
equipment, corrective action instructions, and instruc- 
tions for the evaluation and recording of data. 


PB-165 322 
Clevite Corp., Cleveland, Ohio. 
CERAMIC I-F TRANSFORMERS, Quarterly rept. 
no. 5, 1 Jun-31 Aug 61 
D. J. Koneval and D. R. Curran. 6 Oct 61, 33p 
Contract DA36-039-sc-85346 
Rept. no. 20 
OTS $3. 60 


DESCRIPTORS: *Band-pass filters, Ceramic materials, 
*Intermediate frequency transformers, Piezoelectric 
materials, “Cavity resonators, *Miniature electronic 
equipment, Manufacturing methods, Packaging, Relia- 
bility (Electronics), Electrodes, Radiofrequency filters 


An alternate tuning method, suitable for handling small 
lots of miniature ceramic radial resonators in the 1 to 6 
Mc range, has been developed. These resonators, pack- 
aged in micro-module "slot" packages have been sub- 
jected without damage to high frequency vibration tests. 
The problem of maintaining stop band rejection when 
packaging five-resonator filter sections in a single 
micro-module section is discussed. Introduction of a 
ground plane and appropriate shielding within the module 
appears to be at least a partial solution. Substantial in- 
creases in stop band rejection have been obtained with 
resonator-capacitor filter sections. A ceramic suitable 
for use as Uni-Wafer filters has been developed intern- 
ally. Dot-resonators fabricated using this material have 
improved temperature and impedance characteristics 
over their previous counterparts. The use of the photo 
resist technique to produce electrode configurations on 
the ceramic wafer and spot electroplating to tune the 
dot-resonator is discussed. (Author) (See also 

AD-262 220) 


PB-165 323 

Clevite Corp. , Cleveland, Ohio. 
CERAMIC I-F TRANSFORMERS, Final rept., 
1 Jun 60-31 Dec 61 
D. R. Curran and D. J. Koneval. 
Contract DA36-039-sc-85346 
Rept. no. 21 
OTS $11.50 


20 Feb 62, 160p 


DESCRIPTORS: *Band-pass filters, Ceramic materials, 
*Intermediate frequency transformers, Piezoelectric 
materials, *Cavity resonators, *Miniature electronic 
equipment, Manufacturing methods, Packaging, Re- 
liability (Electronics), Electrodes, 

Radio frequency filters, 


Range of applicability of radial modes of vibration in 
piezoelectric ceramic disks has been extended to 6 Mc. 
With these radial resonators, ceramic ladder filters 
can now be realized with bandwidths from 0.5 to 9% for 
center frequencies below 2 Mc and from 0.5 to 3% be- 
tween 2 and6 Mc. Filters within the 1 to 6 Mc range 
have been packaged in the micro-module configuration 
with 3 or 5 resonators per section (dependent on fre- 
quency). In either case, a packaged 18 to 20 resonator 
ladder filter with 70 db of stop band rejection and 

60 db/6db skirt ratio less than 2, occupies a total vol- 
ume of 1/32 cubic inch. Sources of spurious responses 


S-21 
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Ordnance, Missiles, and Satellite Vehicles 


PB-166 020 
Applied Mathematics Panel, Office of Scientific 
Research and Development. 
PROBABILITY AND STATISTICAL STUDIES IN 
he ea ANALYSIS. Summary technical rept. , 
vol. 
S. S.Wilks, ed. 1946, declassified 27 Oct 60, 113p 
Contract OEMsr-1131 
OTS $9.10 


DESCRIPTORS: *Warfare, Analysis, *Probability, 
*Applied mathematics, Military research, *Bombing, 
Torpedo attack, Aerial warfare, Land mines, Heat 
hOming, Statistical processes, 


This volume furnishes a summary of the principal re- 
sults of only a portion of the probability and statistical 
investigations made by the Applied Mathematics Panel 
during World War II. The-work of the Panel in mathe- 
matical statistics may be classified into four major 
categories: (1) bombing accuracy studies, (2) develop- 
ment of statistical methods in inspection, research, 
and devélopment work, (3) development of new fire 
effect tables and diagrams for the Navy, and (4) 
miscellaneous studies relating to spread angles for 
torpedo salvos, lead angles for aerial torpedo attacks 
against maneuvering ships, land mine clearance, 
performance of heat-homing devices, search prob=- 
lems, verification of weather forecasting for military 
purposes, procedures for testing sensitivity of ex- 
plosives, distribution of Japanese balloon landings, etc. 


AD-~-266 429 

Atlas Chemical Industries, Inc., Tamaqua, Pa. 
DESCRIPTION OF MANUFACTURE FOR PLUG, DETO- 
NATOR, T-24El, R-F, PROTECTIVE 
Ray A. Dietrich and Louis A. Dignazio. 27 Jun 60, rev. 
1 Aug 61, 3lp 
Contract DA36-034-501 -ORD-3147RD 
Ordnance Management Structure no. 557 
OTS $3. 60 


DESCRIPTORS: Materials, Specifications, Manufactur- 
ing methods, *Detonators, *Ordnance, *Electric con- 
nectors, Electric insulation, Iron, Powder metlas, 
Radiofrequency, Attenuation, Electrochemistry, Phos- 
phoric acids, Acetones, Electromagnetic shielding 


. Identifier: T-24E1 detonator 


NASA -TN-D-2270 
Langley Research Center, National Aeronautics and 
Space Administration, Langley Station, Va. 
FLIGHT TEST PERFORMANCE AND DESCRIPTION 
OF A ROCKET VEHICLE FOR PRODUCING LOW- 
SPEED ARTIFICIAL METEORS 
Clarence A. Brown, Jr. and Jean C. Keating. Apr 64, 
47p 
N64-19227 
OTS $1.25 


DESCRIPTORS: *Re-entry vehicles, Flight testing, 
*Meteors, 


NASA-TR-R-155 
Langley Research Center, National Aeronautics and 
Space Administration, Langley Station, Va. 

SPIN DYNAMICS OF MANNED SPACE STATIONS 

ted R. Kurzhals and Claude R. Keckler. Dec 63, 
Ip 

N64-19292 

OTS $1.50 


DESCRIPTORS: Manned, *Space stations, *Spin, 


NASA -TN-D-2053 
Langley Research Center, National Aeronautics and 
Space Administration, Langley Station, Va. 
A WIND-COMPENSATION METHOD AND RESULTS 
OF ITS APPLICATION TO FLIGHT TESTS OF 
TWELVE TRAILBLAZER ROCKET VEHICLES 
Allen B. Henning, Reginald R. Lundstrom, and Jean 
C. Keating. Apr 64, 84p 
N64-18077 
OTS $2.25 


DESCRIPTORS: *Re-entry vehicles, Flight testing, 
Wind, 


PB-171 809-6 

Martin [Marietta Corp. ] Denver, Colo, 
CRYOGENIC MATERIALS DATA HANDBOOK 
SUPPLEMENT NO, 6. 
Progress rept. no. 14 
F. R. Schwartzberg, S. H. Osgood, R. D. Keys, and 
T. F. Kiefer. 15 Jan 64, 25p 
Contract AF 365759161 
OTS $2.00 


DESCRIPTORS: *Cryogenics, Metals, Alloys, Materials, 
Laminated plastics, *Low temperature research, 
Mechanical properties, Handbooks, Aluminum alloys, 
Cobalt alloys, Beryllium alloys, Stainless steel, Copper 
alloys, Nickel alloys, Titanium alloys, Tungsten alloys, 
Carbides, Ice, Plastics, Laminated plastics, Glass 
textiles, Molybdenum alloys, Tensile properties, 
*Guided missiles, Thermal expansion. 


AD-434 821 repriced 
Naval Ordnance Lab., White Oak, Md. 
ESTIMATION OF HIGH AND LOW PROBABILITY EED 
FUNCTIONING LEVELS 
L. D. Hampton, J. N. Ayres, and 1. Kabik. Apr 64, 


2p 
NOLTR-63= 266 
OTS $0. 50 


DESCRIPTORS: *Explosisives initiators, *Electric 
primers, Electric detonators, Reliability, 
Probability, Errors, Statistical analysis, Sensitivity, 
Safety, Mathematical prediction. 


Predicting very high or low EED response probabilities 
usually requires extrapolation from limited data. Ex- 
trapolation errors will be increased by inappropriate 
test plans or statistical treatment. Various test plans 
are discussed, Possible new prediction techniques are 
suggested. The necessity for careful design of experi- 
ment is stressed. (Author) 
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system implication, recommended corrective action, 
and a chronological-indication of the current disposition. 
These problems were then critically examined to deter- 
mine what new knowledge could be gained from these 
operational experiences. 


PB-166 030 
Stanford Research Inst. [Menlo Park] Calif. 
DETECTION TECHNIQUES IN DOPPLER TRACKING 
SYSTEMS. 
Final rept. 
John F. Honey. Apr 55, 80p 
Contract DA04-200-ORD-278 
SRI Proj. 899; AD-68 486 
OTS $7.60 


DESCRIPTORS: *Doppler systems, *Tracking, 
Detection, Guided missiles, Signal-to-noise ratio, 
Radio waves, Propagation, Errors, Velocity, 
Frequency, Operation, Effectiveness. 


The investigation showed that, under the expected 

field conditions and provided suitable detection 
techniques are used, the detection errors caused by' 
noise may be made negligible in comparison with 
errors in field site surveying or errors from unknown 
variations in the velocity of radio waves. Interfering 
signals caused by multipath propagation are considered 
to be a principal problem of detection. An operator 
probably could best select the desired signal from 
interfering signals because of the complex information 
involved. Two data reduction techniques are proposed. 
In the first system, the operator acts as the detector, 
and the frequency=vs-time characteristics of an esti- 
mate of the signal are adjusted by the operator to 
approximate those of the received signal in a series 

of convergent spectographic presentations. The second 
technique provides visually supervised phase detection 
of the desired signal. In this case, the operator is 
presented with a phase-interference patterneof the 
desired signal with respect to the best estimated signal 
produced by the spectrographic process. 


FOOD, HANDLING, AND PACKAGING 
EQUIPMENT 


TID-18285 

Fish and Wildlife Service, Gloucester, Mass. 
LOW-LEVEL RADIATION PRESERVATION OF 
FISHERY PRODUCTS, Rept. for Oct 60-Oct 62, 
Joseph W, Slavin, Maynard A, Steinberg, and Thomas J. 
Connors, Apr 63, 36p 
Contract AT(49-11)1889 
OTS $1.00 


DESCRIPTORS: *Food, *Fishes, Mollusca, Irradiated 
foods, *Preservation. 


TID-19969 

Fish and Wildlife Service, Gloucester, Mass. 
STUDY OF IRRADIATED-PASTEURIZED FISHERY 
PRODUCTS, Rept. for 1 Oct 62-30 Sep 63. 
Joseph W. Slavin and Louis J, Ronsivalli, 29 Nov 63, 
8lp 
Contract AT(49-11)1889 
OTS $2.00 


DESCRIPTORS: *Food, *Fishes, Irradiated foods, 
Pasteurization, 


MACHINERY, FABRICATION, AND 
ACCESSORY EQUIPMENT 


Engines and Propulsion Systems 


. 


BNL~85(PR -7) 

Brookhaven National Lab., Upton, N. Y. 
HIGH-TEMPERATURE LIQUID-METAL TECHNOLOGY 
REVIEW. 

A bimonthly technical progress review, Volume 2, no. 1. 
Feb 64, 50p PR-7 
OTS $1. 25 


NASA-TN-D-2281 
Lewis Research Center, National Aeronautics and 
Space Administration, Cleveland, Ohio 
RESEARCH ON RESISTANCE-HEATED HYDROGEN 
THRUSTORS 
John R. Jack. Ernie W. Spisz, and Paul F. Brinich, 
Apr 64, 27p 
N64-19293 
OTS $0.75 


DESCRIPTORS: *Electric propulsion, *Hydrogen, 
Heat exchangers, 


NASA-TN-D-2172 
Lewis Research Center, National Aeronautics and 
Space Administration, Cleveland, Ohio 
STATUS OF ELECTROSTATIC THRUSTORS FOR 
SPACE PROPULSION 
hsm R. Mikelsen and Harold R. Kaufman. May 64, 
128p 
N64-19477 
OTS $2.75 


DESCRIPTORS: *Space propulsion, *Electric 
propulsion, 


AD=426 852 

National Research Council of Canada, Ottawa, Div. 

of Mechanical Engineering, 
AERODYNAMIC PERFORMANCE OF A TRACTION 
TURBINE SUITABLE FOR A GAS TURBINE 
LOCOMOTIVE 
U. Okapuu, Feb 63, 52p 
Mechanical Engineering rept. MT~-50; N.R.C. no, 7775; 
N64-14084 
OTS $5. 


DESCRIPTORS: *Gas turbines, Aerodynamic loading, 
Tests, Torgue, Velocity, Operation, Turbines, 
Locomotives, Performance (Engineering), 


A two~stage, low reaction traction turbine suitable for 

a gas turbine locomotive powerplant was tested under 
unheated inlet conditions over a range of speeds and 
pressure ratios, The aerodynamic performance charac- 
teristics are presented in some detail, The swallowing 
capacity and efficiency of the turbine were found to be 
somewhat below the expected figures, A number of 
changes are suggested on the strength of test results, 
(Author) 
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Fuels, Lubricants, and Hydraulic Fluids 


PB-166 029 
Allegany Ballistics Lab., Hercules Powder Co. , 
Cumberland, Md. 

HAZARDS EVALUATION OF THE CAST DOUBLE-BASE 

MANUFACTURING PROCESS 

R. H. Richardson. Dec 60, 65p 

Contract NOrd-16640 

Rept. no. ABL /X-47; AD-250 858 

OTS $6. 60 


Presented at the 16th JANAF Solid Propellant Group 
Meeting held in Dallas, Texas, June 14-16, 1960, 


DESCRIPTORS: *Solid rocket propellants, “Hazards, 
Handling, Transportation, Storage, Combustion, Tem- 
perature, Casting, Manufacturing methods, Explosions, 
Detonations 


In early 1958, a program was begun using the Applica- 
tion Method to assess the hazards inherent in the case 
propellant process. The purpose of this program was to 
ensure safety during the manufacture, handling and stor~ 
age of solid propellant products. A disquisition of both 
the Relative and Application Methods of acquiring and 
applying sensitivity data is presented. The applicability, 
purposes, shortcomings, and environmental factors in- 
fluencing existing sensitivity tests are discussed. Also, 
presented is the application of sensitivity tests and re- 
sults of the investigation of the hazards involved with the 
introduction of ammonium perchlorate into the cast pro- 
pellant process, on the basis of these investigations the 
following have been concluded: The Application Method of 
hazards assessment is more realistic, reliable, and ap- 
plicable than the previously used Relative Method. 
(Author) 


PB-166 027 
Materials Lab., [Aeronautical Systems Div. ], 
Wright-Patterson AFB, Ohio. 
THE USE OF INFRARED AND EMISSION SPEC- 
TROSCOPY IN THE IDENTIFICATION OF AIRCRAFT 
GREASES 
Freeman F. Bentley, James A. Reamer, and Eugene F. 
Wolfarth. Jul 55, 34p 
WADC Technical note 55-311 
OTS $3.60 


DESCRIPTORS: *Greases, Lubrication, *Airplane 
engine oils, Aircraft, Air Force, Armed forces 
supplies, *Infrared spectroscopy, Emissivity, 
Identification. 


Infrared spectra and emission data on all the available 
Air Force specification greases and several foreign 
greases are compiled in this r~port. This investigation 
demonstrates that small samp ‘s of hydrocarbon oil, 
ester, or silicone oil based greases can be readily 
identified by infrared and emission techniques. The 
variation of ingredients in greases produced by various 
manufacturers qualified under the same specification 
number points to the need of obtaining compositional 
data on various greases within the same specification. 
(Author) 


AD-414 730 

National Research Council of Canada, Ottawa. 

Div.. of Mechanical Engineering. 
EXPERIMENTS ON IGNITION OF BIPROPELLANTS 
UNDER VACUUM CONDITIONS . I. ON PYROTECH- 
NIC IGNITION OF ETHYL ALCOHOL AND LIQUID 
OXYGEN 
R. Sandri and R. Billingham. May 63, 29p 
Mechanical Engineering rept. MP-27; N.R.C. 7458 
OTS $2. 60 


DESCRIPTORS: *Liquid rocket propellants, Hypergolic 
rocket propellants, *Bipropellants, *Ethanols, *Lique- 
fied gases, Oxygen, Ignition, *Rocket igniters, Pyro- 
technics, Vacuum.systems, Combustion gases, 


A series of experiments were carried out with three 
different types of pyrotechnic igniters. These igniters 
were installed in a small uncooled combustion chamber 
which was mounted on top of a 580 cu. ft. tank which 
could be evacuated. First, the igniters were fired with- 
out propellants both in vacuum and at atmospheric 
pressure. The pressure produced by the igniter powder 
gases inside the combustion chamber was measured as 

a function of time. After that, the igniters were used 
for the ignition of alcohol and liquid oxygen. These pro- 
pellants were injected into the combustion chamber under 
varying conditions which were controlled by an automatic 
timing device. In this case, propellant rates of flow, in= 
jection pressures, combustion chamber pressure and 
pressure build-up in the vacuum tank during firing were 
recorded and measured. It was possible to obtain de- 
tailed information on the conditions required for satis- 
factory ignition afid on the transient phenomena preced- 
ing and following it, as well as on the behaviour of the 


components of the liquid propellant injection system. 
(Author) 


AD-280 640 
National Research Council of Canada, Ottawa. Div. of 
Mechanical Engineering, 
A QUANTITATIVE METHOD FOR THz ANALYSIS OF 
SOLVENT AND BASE LUBRICANT CONTENTS OF 
AUTOMOTIVE HYDRAULIC BRAKE FLUIDS 
R. Brisebois and L, Gardner, Jan 62, 23p 
Mechanical Engineering rept. MP-23; N.R.C, no, 6758 
OTS $2, 60 


DESCRIPTORS: Hydraulic fluids, *Hydraulic brakes, 
*Lubricants, *Solvents, Quantitative analysis, Chroma- 
tographic analysis 


A method is presented for the quantitative determination 
of the solvent components and base lubricant content of 
automotive hydraulic brake fluids, A gas chromato- 
graphic procedure is used to determine the various sol- 
vents present, the base lubricant content then being ob- 
tained by difference from 100 percent, (Author) 
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The subject of probability state variable systems is ex- 
amined from two points of view. The first point of view 
is that of automata theory and the problems of automaton 
environment interaction is discussed. Second, a 
detailed structural model of a generalized switching 
device is formulated and the major problems of interest 
in the theory of monotype probability state variable sys- 
tems are described. Novel mathematical methods for 
determining properties of the probability state variable 
device are developed. An index notation for logic prob- 
lems is presented and some of the general properties of 
switching networks are analyzed using this notation. 
(Author) (See also AD-428 099) 


IS-833 
Ames Lab., Iowa State Univ. of Science and Tech. 


FORTRAN PROGRAMS FOR THERMAL DIFFUSIVITY 
CALCULATIONS 


Arthur H. Klein. Feb 64, 20p 
Contract W7405-eng=82 
OTS $0. 50 


ANL-6654 

Argonne National Lab., IIl. 
A METHOD OF CALCULATING TRANSIENT TEM- 
PERATURES IN A MULTIREGION, AXISYMMETRIC, 
CYLINDRICAL CONFIGURATION. THE ARGUS 
PROGRAM, 1089/RE248, WRITTEN IN FORTRAN IL. 
D. F. Schoeberle, J. Heestand, and L. B. Miller. 
Nov 63, 119p 
Contract W31-109-eng-38 
OTS $2. 50 


NAA*-SR-9190 
Atomics International, Canoga Park, Calif. 
THE SNAPKIN VI COMPUTER PROGRAM FOR SNAP 
REACTOR KINETICS CALCULATIONS 
W. A. Rhoades. [15 Apr 64] 107p 
Contract AT(11-1)GEN=8 
OTS $2, 25 


WAPD-TM-377 

Bettis Atomic Power Lab., Pittsburgh, Pa. 
EQUATIONS AND PROGRAMS FOR SOLUTIONS OF 
THE NEUTRON GROUP DIFFUSION EQUATIONS BY 
SYNTHESIS APPROXIMATIONS, Interim memo. 
S. Kaplan, O, J. Marlowe, and W. R, Cadwell. Dec 63, 
8lp 
Contract AT(11-1)GEN-14 
OTS $1.75 


DESCRIPTORS: Neutrons, *Neutron transport theory, 
Integral equations, *Programming 


WAPD-TM-407 

Bettis Atomic Power Lab., Pittsburgh, Pa. 
RECAP-1. A MONTE CARLO PROGRAM FOR 
ESTIMATING EPITHERMAL CAPTURE RATES IN 
SLABS, Interim memo. 
N. R. Candelore and R. C. Gast. Oct 63, 38p 
Contract AT(11-1)GEN-14 
OTS $1.00 


DESCRIPTORS: *Neutrons, *Programming (Computers), 
*Monte Carlo method. 


WAPD-TM-~398 

Bettis Atomic Power Lab., Pittsburgh, Pa. 
SEAL-SHELL-2, A COMPUTER PROGRAM FOR THE 
STRESS ANALYSIS OF A THICK SHELL OF REY-- 
OLUTION WITH AXISYMMETRIC PRESSURES, 
TEMPERATURES, AND DISTRIBUTED LOADS 
C, M. Friedrich. Dec 63, 65p 
Contract AT(11-1)GEN-14 
OTS $1.50 


DESCRIPTORS: *Programming (Computers), *Stresses, 
Mathematical analysis 


HASL=141 
Health and Safety Lab., Atomic Energy Commission, 
New York. 

PRESELECT ADDRESS UNIT FOR THE IBM 1620 

COMPUTER 

J. J. Frey, R. T. Graveson, and M. E, Cassidy. 

Dec 63, 12p 

OTS $0. 50 


PB-165 968 
Institute of Science and Tech., Univ. of Michigan, 
Ann Arbor. 
A DIGITAL COMPUTER PROGRAM FOR ANALYZING 
SEDIMENTATION EQUILIBRIUM DATA 
Gordon L. Nordby and J. L. Oncley. Jan 64, 45p 
Grants NIH-H-2127 and HE-07696-01 
Biophysics Research repts. no. 1 
OTS $4. 60 


DESCRIPTORS: *Programming (Computers), Chemical 
equilibrium, Proteins, Colloids, Solutions, Molecular 
properties, Seperation, Centrifuges, *Biophysics, 
*Statistical analysis. 


This program analyzes Rayleigh interference fringe 
patterns obtained either de facto from suitable equilib- 
rium sedimentation experiments or de novo from a 
suitable fringe pattern simulator (PB-165 969. In the 
analysis, both a solute molecular weight and, in effect, 
a solute activity coefficient are adduced concomi- 
tantly from the fringe pattern data. The equation upon 
which the analysis is based emerges from a general 
force equation descriptive of the state of equilibrium 
in a sedimentation-diffusion context. The analysis 
performed by this program is a multivariate linear 
regression analysis which uses an equation derived 
rather directly from the system model equation, . 

This program constitutes a set of instructions by means 
of which an IBM 7090 computer analyzes data from 
suitable equilibrium sedimentation experiments. 


PB-165 969 
Institute of Science and Tech., Univ. of Michigan, 
Ann Arbor, 
A DIGITAL COMPUTER PROGRAM FOR SIMULAT- 
ING SEDIMENTATION EQUILIBRIUM DATA 
Gordon L. Nordby and J. L. Oncley. Jan 64, 36p 
Grants NIH H-2127 and HE-07969-01 
Biophysics Research repts. no. 2 
OTS $3.60 


DESCRIPTORS: *Programming (Computers), *Bio- 
physics, Statistical analysis, laanetnani Chemical 
equilibrium, Solutions. 
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appreciably; the loading on the back side built up some- 
what more rapidly than predicted for a two-dimensional 
cylinder. (Author) 


AD-279 325 
Institute [for Aerospace Studies] Univ. of Toronto 
(Canada) 

ANALYSIS OF THE PERFORMANCE OF THE UTIA 

RANDOM LOAD FATIGUE FACILITY 

J. B. Carr. Oct 61, 47p 

Contract AF49(638)548 

UTIA Technical note no. 54; AFOSR=-1865 

OTS $4. 60 


DESCRIPTORS: *Test facilities, * Loading (Mechanics), 
*Fatigue (Mechanics), Statistical functions, Test 
equipment, Analog systems, Design, Analysis. 


An analysis of the performance of the UTIA random 
load fatigue facility is presented. Mobility analogue 
techniques are utilised to predict the frequency re- 
sponse of the load output to the test specimen for either 
a constant amplitude current or a constance amplitude 
voltage input to a basically electro-mechanical system. 
The use of these theroretical frequency response func- 
tions to predict the load capability and the nature of the 
random stress output is demonstrated. Experimental 
results from two different mechanical configurations of 
the machine are compared with the predicted results 
and good agreement is obtained. (Author) 


AD-428 856 repriced 
Naval Ordnance Lab,, White Oak, Md. 
DESIGN METHOD FOR DOUBLE*=WALLED EXTERNAL 
PRESSURE VESSELS 
M. V. Churchill, Feb 64, 42p 
Rept. no, NOLTR 63-249 
OTS $1. 25 


DESCRIPTORS: *Pressure vessels, Design, *Structural 
shells, Stiffened cylinders, Equations, Stresses, 
Aspect ratio, Stability, Elasticity, Optimization, 
Loading (Mechanics), Elastic shells, Beams (Structural), 
Submarine hulls, 


By pursuing the analogy which exists between the rein- 
forced pressure vessel and the beam on an elastic 
foundation, and by systematic application of the principle 
of balanced design, a set of equations is derived by 
which optimum values for wall thickness, Reinforce- 
ment size and spacing can be calculated directly from 
the shell radius, the design pressurg, and the me- 
chanical properties of the material, The element of 
trial and error is virtually eliminated and the use of 
iterative methods is restricted to a few cases in which 
convergence is quite rapid. The effect of rigid end 
bulkheads is discussed and a means of minimizing 
secondary stresses from that source is proposed, A 
sample calculation is given and a comparison made 
with designs produced by other methods, (Author) 


AD-428 843 repriced 

Naval Ordnance Lab, , White Oak, Md, 
ELASTIC WAVE DECAY II 
Paul Harris, Feb 64, 27p 
Rept. no, NOLTR 63-219; N64=15520 
OTS $0.75 


DESCRIPTORS: *Shock waves, Propagation, Elasticity, 
Stresses, Crystals, Solids, Attenuation, Materials, 
Harmonic analysis, Relaxation time, Partial differential 
equations, Deformation, Nonlinear systems, 


A time dependent non-linear formulation of shock propa~ 
gation in an originally isotropic medium is presented, 

It is postulated that such a formulation accounts for the 
known non-linearity of the dissipative mechanisms which 
result in the decay of elastic waves in crystalline solids, 
By combining this non-linear theory with the appropriate 
conservation equations, characteristics and character= 
istic equation are derived which explicitly contain 
dispersion and decay in terms of unknown functions of 
the solid medium in question, By applying theory and 
experimental data available from ultrasonics the func- 
tions of importance to the linear region are found, The 
growth and decay of the amplitudes associated with the 
first non-linear contributions are traced by seeking 
solutions of a non-linear wave equation and applying 
appropriate conditions, (Author) 

(See also AD=419 842) 


Aerodynamics and Pneumatics 


AD=279 634 
Institute [for Aerospace Studies] Univ. of Toronto 
(Canada) 
AN INVESTIGATION OF THE FLUCTUATING FORCES 
ACTING ON A STATIONARY CIRCULAR CYLINDER 
IN A SUBSONIC STREAM, AND OF THE ASSOCIATED 
SOUND FIELD 
R. T. Keefe. Sep 61, 112p 
Contract AF49(638) 249 
UTIA rept. no. 76; AFOSR*2147; N62-10771 
OTS $9.60 


DESCRIPTORS: *Cylindrical bodies, *Subsonic flow, 
*Acoustics, Wind tunnels, Test methods, Theory, 
Noise, Experimental data 


An experimental investigation was made of the fluctuat- 
ing forces acting on a short segment of a 1 1/8" 
diameter stationary circular cylinder placed in the 
UTIA subsonic wind tunnel. The fluctuating lift was 
measured over a ‘range of Reynolds numbers from 


0000 to 100, 000 and the fluctuating drag over a range 
of 20,000 to 100,000. A large increase in the lift 
coefficient Occurred when two circular disks were 
fastened to the cylinder in close proximity to the force 
transducer. The measurements of the acoustic radia- 
tion from cylinders placed in a subsonic air jet showed 
great sensitivity to the cylinder end conditions. Ex- 
periments were performed to arrive at an understanding 
of the end effects, with limited success. A comparison 
of a theoretical estimate of the acoustic radiation using 
the results of the force measurements presented herein 
an correlation data obtained previously at UTIA shows 
good agreement with the acoustic measurements on one 
of the configurations tested, and with those of other 
researchers using a whirling arm apparatus. (Author) 


8-31 
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AD~280 529 

National Aeronautical Establishment, Ottawa (Canada), 
A NOTE ON THE HYPERSONIC FLOW PAST FLAT- 
FACED AXISYMMETRIC BODIES 
S. B. Berndt, Oct 61, 16p 
Aeronautical rept, LR-327; N.R.C. no, 6709 
OTS $1. 60 


DESCRIPTORS: *Hypersonic flow, Stagnation point, 
Velocity, Vortices, Shock waves, *Blunt bodies, Heat 
transfer, 


The velocity gradient at the stagnation point of a flat- 
faced body is difficult to measure as well as to com- 
pute, and there are few accurate data available, Based 
on the constant~density approximation semi-empirical 
formulae are established, which give the velocity 
gradient and the vorticity at the stagnation point in 
terms of the stand-off distance of the shock, a quantity 
that can easily be measured, Comparison with accurate 
theoretical and experimental data shows good 
agreement, (Author) 


AD-413 829 
National Aeronautical Establishment, Ottawa 
(Canada). 

SOME NUMERICAL SOLUTIONS FOR THE VISCOUS 

CORE OF AN IRROTATIONAL VORTEX 

I. S. Gartshore. Jun 63, 36p 

Aeronautical rept. LR-378; N.R.C. no. 7479 

OTS $3.60 


DESCRIPTORS: *Vortices, Numerical analysis, 
*Laminar flow, Wake; Viscosity, Polynomials, 
Momentum, Velocity, Incompressible flow, Motion, 
Partial differential equations, Integrals, 


A swirling viscous laminar wake imbedded in an 
irrotational vortex was examined, using momentum 
integral methods. Fourth degree polynomials were 
used to approximate the tangential and axial velocity 
distributions in the wake. Numerical solutions were 
found for various values of initial core swirl and free 
stream swirl, although continuous solutions could not be 
obtained for all combinations of these parameters. 
Further work is necessary to determine the reason 
for the singularities which appear in certain solutions. 
(Author) 


AD-417 969 
National Aeronautical Establishment, Ottawa 
(Canada). 
THE STATIC AND FORWARD SPEED TESTING OF 
A FLAPPED WING WITH BOUNDARY LAYER CON- 
TROL FOR USE IN DEFLECTING PROPELLER 
SLIPSTREAMS DOWNWARD FOR VERTICAL TAKE- 
OFF. PART Il: TESTS AT INCIDENCE AND 
GROUND PROXIMITY EFFECTS 
B. Neal. Jul 63, 98p 
Aeronautical rept. LR-383; N.R.C. no., 7558 
OTS $8.60 


DESCRITPORS: *Verticle take-off planes, *Wings, 
Split flaps, Flags, Guide vanes, Deflection, Experi- 
mental data, Model tests, Boundary layer, Thrust, 
Ground effects, Performance (Engineering), Theory, 


Results from tests at incidence and in the region of 
ground effect are presented for a large scale, four- 
propeller, flapped, VTOL aircraft wing model using 


the mobile test rig developed at this laboratory. Data 
are presented for two flap configurations with various 
amounts of flowing boundary layer control for values of 
the thrust coefficient T," from 0.6 to 1.0. A com- 
parison of ground proximity effects over a fixed and 
moving ground was made and a theory was used to 
predict successfully the effect of ground proximity on 
the thrust recovery factor and the slipstream turning 
angle. (Author) 


AD-423 662 

National Aeronautical Bstablishment, Ottawa (Canada) 
A WATER TUNNEL INVESTIGATION OF THE FLOW 
SEPARATION ABOUT CIRCULAR CONES AT INCI- 
DENCE 
W. J. Rainbird, R. S. Crabbe, and L. S. Jurewicz. 
Sep 63, 59p 
Aeronautical rept. LR-385; N.R.C. 7633; N64-14067° 
OTS $5.60 


DESCRIPTORS: *Flow visualization, Conical bodies, 
Laminar boundary layer, Vortices, Momentum, 
Water tunnels, Fluid flow, *Three-dimensional flow, 
Separation, 


Flow visualisation measurements, using fluorescent dye 
filaments, have been made on two right circular cones 
of semi-apex angles 7-1/2° and 12-1/2°, at incidences 
up to about 40°. During tests the flow within boundary 
layers, separated vortex sheets and vortex cores was 
laminar. Details of the flow at small, moderate and 
large incidence (relative to semi-apex angle) have 
been elucidated and comparisons have been made with 
some previously unpublished wind tunnel experiments. 
The angular positions of all separation and attachment 
lines, and the directions of the “surface” streamlines, 
between such lines, have been measured and compared 
with theory using Cook's method. The position, size 
and strength of the primary, secondary and tertiary 
vortices formed from the separated boundary layers, 
and the distribution of streamline helix angle within the 
viscous core of the primary vortex, have been deter- 
mined from photographs of the flow. (Author) 


AD-280 874 
National Research Council of Canada, Ottawa. I iv. of 
Mechanical Engineering 
COMPRESSIBLE GAS FLOW TABLES FOR SPECiFIC 
HEAT RATIO (y) = 4/3 (MACH NUMBER 0.000 TO 
2.000) 
R W. Bassett and M. S. Chappell. Jan 62, 47p 
Aeronautical rept. LR-324; N.R.C. no. 6769 
OTS $4.60 


DESCRIPTORS: *Gas flow, *Compressible flow, 
*Tables, Specific heat, 


The isentropic ratios usually used in compressible gas 
flow calculations are tabulated for a specific heat ratio 
(y) of 4/3 and Mach numbers ranging from 0.000 to 
2,000 in increments of 0.001. The values tabulated in- 
clude: pressure ratio, temperature ratio, area ratio, 
non-dimensional mass flow with respect to total pres- 
sure, non-dimensional mass flow with respect to static 
pressure, and velocity divided by the square root of the 
total temperature. (Author) 
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Hydrodynamics, Hydraulics, and Hydrostatics 


AD-438 916 
Institute for Aerospace Studies, Univ. of Toronto 
(Canada). 

LOW-ENERGY SPHERICAL UNDERWATER EX- 

PLOSIONS 

L. E. Heuckroth, Jan 64, 226p 

UTIAS rept. no. 96 

OTS $15. 00 


DESCRIPTORS: *Underwater explosions, *Explosion 
bubbles, Hydrodynamics, Shock tubes, Spherical 
bodies, Bubbles, Theory, Pressure, Velocity, Incom- 
pressible flow, Acoustics, Equation of state, Schlieren 
photography. 


A detailed theoretical and experimental investigation of 
low-energy spherical underwater explosions was made. 
In the theoretical analysis, an explicit solution to the 
analogous one-dimensional problem (hydrodynamic shock 
tube) is first presented. The properties of the spherical 
high pressure gas cavity are analyzed by simple incom- 
pressible bubble theory and detailed numerical results 
for the period and amplitude of oscillation and for the 
time variation of the radial motion, velocity, accelera- 
tion and the.internal pressure and temperature of the 
bubble, all as functions of the initial conditions (i.e. , 
diaphragm pressure ratio and type of driver gas) are 
compiled. Some numerical results for the variation of 
the flow properties (pressure and velocity) external to 
the gas bubble are also given, using incompressible 
theory. The one-dimensional and incompressible spheri- 
cal results are quantitatively and qualitatively compared 
with planer and spherical acoustic theories. With these 
acoustic concepts and the one-dimensional results the 
simple bubble theory is refined and an improved modi-= 
fied bubble theory is proposed which accounts for the 
finite signal propagation times and the low compressi- 
bility of the water medium. Experimentally, the low- 
energy blasts have been generated by exploding 1 and 
2-in. dia. glass. spheres pressurized with various gases 
having specific heat ratios in the range of 1.09 to 1.67 
in a 3-ft. dia, steel sphere under well-defined and safe 
conditions. The results were primarily recorded by 
schlieren optical svstems. (Author) 


AD-418 237 
National Research Council of Canada, Ottawa, Div. of 
Mechanical 
EXPERIMENTAL DEVELOPMENT OF A PERFORATED 
WAVE ABSORBER OF SIMPLE CONSTRUCTION AND 
MINIMUM LENGTH 
P, A. Hamill, May 63, 28p 
Mechanical Engineering rept. MB-252; N.R.C. no. 7472 
OTS $2. 60 


DESCRIPTORS: *Water waves, Attenuation, Absorption, 
Breakwaters, *Beaches, Models (Simulations), *Model 
basins, 


The principle ot the perforated vertical wall breakwater 
was used in an experimental programme to develop a 
new type of wave absorber. Model tests have shown that 
low reflection coefficients can be obtained from a single 
layer construction of relatively short length, The new 
beach may pe expected to find application in model wave 
testing facilities. (Author) 


AD-418 111 
National Research Council of Canada, Ottawa. Div. of 
Mechanical Engineering. 
PROPOSALS FOR THE PRESENTATION OF RESIST- 
ANCE AND PROPULSION DATA 
S. T. Mathews. Jun 63, 17p 
Mechanical Engineering rept. MB-253; N.R.C. no 7525 
OTS $1.60 


DESCRIPTORS: *Drag, *Hulls (Marine), *Hydrody- 
namic configurations, Standards, Fluid dynamic prop- 
erties, Symposia, Model basins, Propellers (Marine), 
Theory, *Marine propulsion, 


This report is related to the work of the International 
Towing Tank Conference Presentation Committee, as 
described in the introduction. Some general remarks on 
presentation, and a tabulated summary of symbols used 
in various establishments, are given. As a starting 
point for discussion, proposals are made for six addi- 
tional geometric coefficient symbols, in place of the 
so-called "circular notation". Five basic resistance- 
power coefficient symbols are suggested together with 
four symbols for propeller coefficients of a type not 
already in the I.T.T.C. list. A few other symbols, and 
some proposed guidance rules for presentation, are 
also recommended. (Author) 


METALLURGY 


TID-3577 
Atomic Energy Commission, Oak Ridge, Tenn. Div. 
of Technical Information Extension, 
FLUXES AND THEIR USE IN SOLDERING ALUMINUM, 
A literature search 
James M, Jacobs, comp. Feb 64, 26p. 
OTS $0. 50 


DESCRIPTORS: *Bibliographies, *Aluminum, *Soldering. 


NAA-SR-7465 

Atomics International, Canoga Park, Calif. 
PREPARATION OF URANIUM MONOCARBIDE SINGLE 
CRYSTALS 
H, Nadler. [30 Apr 64] 63p 
Contract AT(11-1)GEN-8 
OTS $1.50 


NAA-SR-8262 

Atomics International, Canoga Park, Calif, 
STUDY OF METALLURGICAL DEFECTS IN APM 
PRODUCTS 
P. B, Ferry and W. H, Friske. [15 Apr 64] 3lp 
Contract AT(11-1)GEN-8 
OTS $0.75 


WAPD-275 

Bettis Atomic Power Lab., Pittsburgh, Pa. 
EFFECT OF HYDROGEN AND HYDRIDE MORPHOL- 
OGY ON THE TENSILE PROPERTIES OF ZIRCALOY-2 
W. J. Babyak, W. F. Bourgeois, and G. J. Salvaggio. 
Nov 63, 48p 


Contract AT({11-1)GEN-14 
OTS $1. 25 


DESCRIPTORS: *Hydrogen, Zirconium, Hydrides 
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size-stress relationships for fracture of quenched and 
tempered and maraging steels and of titanium alloys. 
Additional information was developed on the relation- 


ships of various fracture tests for these materials. 
Heat-treatment studies for steels and titanium alloys 
provided an expanded frame of reference for 
establishing the optimum fracture toughness level to 
be expected for specific levels of yield strength. The 
relationship of fatigue crack propagation rate to total 
strain range was determined for various quenched and 
tempered steels. (Author) 


OTS SB-401, Suppl. 1 
Office of Technical Services, Dept. of Commerce, 
Washington, D. C. 

CORROSION. Sep 63, 6lp : 

OTS Selective Bibliography SB-401, suppl. 1 

OTS $0. 10 


DESCRIPTORS: *Bibliographies, *Corrosion, Corrosion 
inhibition, Coatings, Corrosion-resistant alloys. 


Lists 936 domestic and foreign references on corrosion 
added to the OTS collection from 1959 through 
September 1963. Reports are listed in the following 
categories: Corrosion Resistant Coatings; Corrosion 
Resistant Alloys; Corrosion Inhibitors and Inhibition; 
Stress Corrosion; Corrosion, General; and Rust Preven- 
tion and Removal. 


AD-422 116 
Universal-Cyclops Steel Corp., Bridgeville, Pa. 
WELDING OF REFRACTORY METLAS, Interim rept, 
no, 3, 1 Apr-30 Jun 63 
F. D. Seaman and D, J. Seman, Jul 63, 48p 
Contract NOw-63-0043-c 
N63-19496 
OTS $4, 00 


DESCRIPTORS: *Refractory metal alloys, *Molybdenum 
alloys, *Niobium alloys, *Tantalum alloys, Tungsten 
alloys, *Welding, *Arc welding, Electrodes, Gases, 
Welds, Physical properties 


Weld parameters, speed, amperage, electrode configu- 
ration, atmosphere, and arc length are discussed with 
respect to the physical dimensions of the weld, A re- 
view of the work to be performed in Phase II of the con- 
tract is presented, Descriptions of the welding equip- 
ment to be used are included, (Author) (See also 
AD-421 905) 


GEAP-4089 (Vols. I&II) 
Vallecitos Atomic Lab., General Electric Co., 
San Jose, Calif. 
PROCEEDINGS OF THE USAEC SYMPOSIUM ON 
ZIRCONIUM ALLOY DEVELOPMENT [HELD AT] 
CASTLEWOOD, PLEASANTON, CALIFORNIA, 
NOVEMBER 12-14, 1962 
H. H. Klepfer, comp. 30 Nov 62, 664p 
Contract AT(04-3)189 
EURAEC-594 
OTS $7.50 


DESCRIPTORS: *Conferences, *Zirconium alloys 


USBM-U-1109 

Albany Metallurgy Research Center, Ore. 
METALLURGICAL PROGRESS REPORT NO. 22, 
JANUARY 1-MARCH 31, 1964. [1964] 25p 
Contract AT(11-1)599 
OTS $0.75 


Y-1455° 

Union Carbide Nuclear Co., Oak Ridge, Tenn. 
EFFECT OF EXPLOSIVE IMPACTING ON URANIUM 
R. B. Burditt, W. T. Carey, and C. P. Coughlen. 
17 Jun 63, 86p 
Contract W7405-eng-26 
OTS $2.00 


HW-74949 

Hanford Atomic Products Operation, Richland, Wash. 
QUANTITATIVE METALLOGRAPHY OF HYDRIDE 
PHASE IN ZIRCALOY-2 PROCESS TUBES 
L. A. Hartcorn and R. E. Westerman. Nov 63, 18p 
Contract AT(45-1)1350 
OTS $0.50 


NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


ANL=6814 
Argonne National-Lab., Ill. 
A COMPARISON OF NUCLIDIC MASS EQUATIONS 
WITH EXPERIMENTAL DATA 
James Wing. Jan 64, 86p 
Contract W31-109-eng-38 
OTS $2.00 


WASH-1046[EANDC(US)-50 "U"] 

Argonne National Lab., Ill. 
REPORTS TO THE AEC NUCLEAR CROSS SECTIONS 
ADVISORY GROUP MEETING AT E, I. DU PONT DE 
NEMOURS AND CO., SAVANNAH RIVER LABORA- 
TORY, JANUARY 28-30, 1964. 
A. B, Smith, comp. [1964] 126p 
OTS $2.50 


NAA-SR-8684 

Atomics International, Canoga Park, Calif. 
THE AGE OF FISSION NEUTRONS TO INDIUM RES- 
ONANCE ENERGY IN GRAPHITE: PART II. THEORY 
Harry Alter. 15 Apr 64, 42p 
Contract AT(11-1)GEN-8 
OTS $1.00 


N64=18279 
General Atomic Div., General Dynamics Corp. , San 
Diego, Calif,- 
CALCULATION OF SLOW NEUTRON SCATTERING 
CROSS-SECTIONS OF MOLECULAR HYDROGEN 
AND DEUTERIUM, Topical rept. 
James A, Young and Juan U. Koppel. 20 Dec 63, 45p 
Contract NAS3-4214 
GA-4828; NASA CR-54001 
OTS $4. 60 


DESCRIPTORS; *Hydrogen, *Deuterium, *Neutron 
cross sections, 


S-37 
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NYO-10174 

Union Carbide Corp., Tuxedo, N. Y. 
RESEARCH IN ACTIVATION ANALYSIS, Final rept. 
23 Apr 62-31 Jul 63. 
Henry H. Kramer, Victor J. Molinski, Roy S. Tilbury, 
Werner H. Wahl, and Paul M. Stier. 30 Sep 63, 97p 
Contract AT(30-1)2975 
OTS $2. 25 


DESCRIPTORS: *Radioactivation analysis, 


Instruments and Installations 


K~1589 


Oak Ridge Gaseous Diffusion Plant, Tenn. 
A FIXED FILTER PAPER ALPHA AIR MONITOR 
G. B. Seaborn. 23 Mar 64, 18p 
Contract W7405-eng-26 
OTS $0.50 


ORNL=3540 

Oak Ridge National Lab., Tenn. 
A PROPOSAL FOR THE Mc? ISOCHRONOUS CYCLO- 
TRON. A GENERAL PURPOSE HIGH-INTENSITY 
810-MeV PROTON ACCELERATOR. 1 Nov 63, 320p 
Contract W7405-eng= 26 
OTS $4.00 


IDO-16965 
Phillips Petroleum Co., Idaho Falls. 
FUEL PLATE RESISTANCE THERMOMETER 
R. H. Meservey. 15 Mar 64, 25p 
Contract AT(10-1)205 
OTS $0.50 


PWAC-427 
Pratt and Whitney Aircraft Div. , United Aircraft 
Corp., Middletown, Conn. 
DESIGN AND DEVELOPMENT OF LCRE FISSION- 
COUNTER PREAMPLIFIER. 31 Mar 64, 58p 
Contract AT(30-1)2789 
OTS $1.50 


SLAC=26 
Stanford Linear Accelerator Center, Stanford Univ. , 
Calif, 
DYNAMIC FIELD MEASUREMENTS WITH AN EMR 
MAGNETOMETER IN THE PULSED BEAM 
SWITCHING MAGNET, Technical rept. 
J. J. Muray and R. A. Scholl, Feb 64, 22p 
Contract AT(04~-3)400 
OTS $0. 50 


SLAC-27 
Stanford Linear Accelerator Center, 
Calif. 
TWO-MILE ACCELERATOR PROJECT. Quarterly 
status rept. nos. 1 and 7, 1 Oct-31 Dec 63. Feb 64, 
102p 
Contract AT(04-3)476; AT(04-3)400; and AT(04-3)515 
OTS $2, 00 


Stanford Univ., 


N64-18291 
Virginia Univ., Charlottesville, 
STATUS REPORT NO. L Period ending 30 Nov 63 
K. Ziock and R. C. Ritter. [1963] 4p 
Grant NsG=455 
NASA CR-=53389 
OTS $1.10 


DESCRIPTORS: *Semiconductors, *Detectors. 


Nuclear Engineering and Power 


IDO- 28621 

Aerojet-General Nucleonics, San Ramon, Calif. | 
ARMY GAS-COOLED REACTOR SYSTEMS PROGRAM. 
+ aid progress rept for 1 Oct-31 Dec 63. 15 Feb64, 
105p 


Contract AT(10-1)880 
OTS $2. 25 


ANL-6850 
Argonne National Lab., Ill. 
CALCULATIONS OF s FOR SOME SMALL U233-, 


U235~, AND Pu239- FUELED FAST REACTORS 
W. G. Davey. Feb 64,-12p 

Contract W31-109~-eng-38 

OTS $0.50 


TID-3522(7th Rev. ) 
Atomic Energy Commission, Oak Ridge, Tenn. Div. 
of Technical Information Extension, 
PEACEFUL USES FOR NUCLEAR EXPLOSIVES A 
SELECTED ANNOTATED BIBLIOGRAPHY 
Hugh E. Voress, William F, King, and Carl R. Gerber 


Div. of Peaceful Nuclear Explosives, comp, Jan 64, 57 
OTS $1. 25 en ee 


DESCRIPTORS: *Bibliographies, *Underground explo= 
sions, *Nuclear explosions, ‘ is 


TID-7671 

Atomic Energy Commission, Oak Ridge, Tenn. 

Div. of Technical Information Extension, . 
PROCEEDINGS OF THE CONFERENCE ON THE 
INTERRELATED ROLE OF UNIVERSITIES AND 
FEDERAL AGENCIES IN NUCLEAR EDUCATION, 
HELD AT GATLINBURG, TENNESSEE, AUGUST 26- 
27, 1963. SPONSORED BY AMERICAN NUCLEAR 
SOCIETY, AMERICAN SOCIETY FOR ENGINEERING 
EDUCATION, OAK RIDGE INSTITUTE OF NUCLEAR 
STUDIES.. 

Apr 64, 136p 
OTS $2.50 


TID-7669 
Atomic Energy Commission, Oak Ridge, Tern. Div. 
of Technical Information Extension, 
THERMAL OPERATING PERFORMANCE OF NU= 
CLEAR REACTORS, A PANEL DISCUSSION HELD 
AT THE FIFTH NATIONAL HEAT TRANSFER 
CONFERENCE, HOUSTON, TEXAS, AUGUST 8, 1962 


David Miller, ed, (Argonne National Lab, ) [1962] 101p 
OTS $2, 25 


DESCRIPTORS: *Conferences, *Nuclear reactors, 
*Heat transfer. 


S-39 
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IDO- 16961 
Phillips Petroleum Co., Idaho Falls. 
STEP PROJECT. Quarterly technical rept. for period 
ending 30 Jun 63. [1963] 119p 
Contract AT(10-1)205 
OTS $2.50 


PWAC-416 
Pratt and Whitney Aircraft Div., United Aircraft Corp. 
Middletown, Conn. 
LCRE AUXILIARY SYSTEMS TERMINATION REPORT. 
9 Mar 64, 96p 
Contract AT(30-1)2789 
OTS $2.25 


PWAC-412 
Pratt and Whitney Aircraft Div., United Aircraft 
Corp., Middletown, Conn. 
HARMONIC DRIVE DEVELOPMENT. 18 Mar 64, 39p 
Contract AT(30-1)2789 
OTS $1.00 


PWAG-424 
Pratt and Whitney Aircraft Div. , United Aircraft 
Corp., Middletown, Conn. 
LCRE NEUTRON SENSOR DEVELOPMENT .PROGRAM. 
23 Mar 64, 49p 
Contract AT( 30-1) 2789 
OTS $1. 25 


GEAP-4400 

Vallecitos Atomic Lab., General Electric Co., 

San Jose, Calif. 
ANALYSIS OF FAILURE OF TYPE 304 STAINLESS 
STEEL CLAD SWAGED POWDER FUEL ASSEMBLY 
E, A. Lees. 3 Oct 63, 48p 
Contract AT(04-3)361 
OTS $1. 25 


DESCRIPTORS: *Reactor fuel elements, *Boiling water 
reactors. 


APED-4236 
Vallecitos Atomic Lab., General Electric Co., 
San Jose, Calif. 
CONTROL AUGMENTATION CRITICAL EXPERIMENTS 
T. R. Jaworowski, P. G, Aline, and H. D, Kosanke. 
15 Jul 63, 75p 
Contract AT(04-3)189 
OTS $2.00 


DESCRIPTORS: *Critical assemblies, *Uranium, 
*Oxides, *Reactor lattice parameters, Heavy water. 


PHYSICS 


AD=-420 983 

American Optical Co., Southbridge, Mass. 
EXPERIMENTAL VERIFICATION OF SUN-POWERED 
LASER TRANSMITTER. Final rept., Mar 62-May 63 
G. R. Simpson. Aug 63, 116p 
Contract AF33(657)8619 
ASD-TDR-63-7 27; N64=1 2870 
OTS $9. 60 


DESCRIPTORS: Feasibility studies, *Lasers, *Light 
communication systems, Solar radiation, Optics, 
*Optical equipment, Neodymium, Calcium compounds, 
Tingstates, Experimental data. 


The effort expended on a program of design and experi- 
mentation. leading to the delivery of an experimental 
model of a sun-powered laser transmitter is detailed, 
Analytical work is presented which resulted in the choice 
of Nd:CaWOy, and Nd:glass as candidates for CW sun- 
powered operation. The design and fabrication of the 
transmitter mount, pump optics and laser cavities is de- 
scribed. Cooling techniques developed (primarily ori- 


iented toward CaWOy, although generally applicable toany 
solid laser material operating at room temperature) and 
the design of the cooling system are detailed, Experi- 
mental evaluation of a number of laser configurations of 
the materials discussed is presented. Evidence is given 
of quasi-continuous sun-powered operation of Nd:glass. 
Appendices are provided which give (1) definition and 
measurement of loss coefficient "s", (2) the derivation 
of the figure of Merit "G" for a 4-level system based on 
quantities 6 , the gain coefficient for light in a laser and 
"s", (3) the derivation of the gain coefficient 6, (4) the 
method of calculation of the power output of a CW laser 
oscillator, (5) the method used in obtaining thermal 
conductivity measurements and (6) a description of the 
original room temperature operation of glass lasers. 
Finally, recommendations are given for future investi- 
gations of sun-powered laser operation. (Author) 


NYO-10435 
Courant Inst. of*Mathematical Sciences, New York 
Univ., N. Y. 
ASYMPTOTIC DESCRIPTION OF THE CUSPS OF A 
HYDROMAGNETIC FIGURE OF EQUILIBRIUM 
Robert E. Dowd. 1 Feb 64, 77p 
Contract AT(30-1)1480 
MF -37 
OTS $7.60 


NYO-10434 
Courant Inst. of Mathematical Sciences, New York 
Univ., N. Y. 

FINITE AMPLITUDE COMPRESSION WAVES IN A 

COLLISION-FREE PLASMA 

K. W. Morton. 15 Jan 64, 107p 

Contract AT(30-1)1480 

MF-36 

OTS $9.10 


NYO-~-10436 
Courant Inst. of Mathematical Sciences, New York 
Univ., N. Y. 
MODERATELY STRONG OBLIQUE SHOCKS AND 
SIMPLE WAVES IN STEADY MAGNETOHYDRODY- 
NAMIC FLOW 
Y.M. Lynn. 14 Feb 64, 66p 
Contract AT(30-1)1480 
MF-38 
OTS $6.60 
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Molecular Physics and Spectroscopy 


AD=-429 S01 
Brown Univ., Providence, R. I. 
THE VISCOSITY OF THE ISOTOPES OF HYDROGEN 
AND THEIR INTERMOLECULAR FORCE POTENTIALS 
J. Kestin and A, Nagashima, Dec 63, 26p 
Contract Nonr-3623(00) 
Proj. Squid Technical rept. BRN-11-P 
OTS $2.60 


DESCRIPTORS: *Hydrogen, *Deuterium, Hydrogen 
compounds, Deuterated compounds, Isotopes, Viscosity, 
Molecular association, Electric potential, Impurities. 


The paper presents carefully measured values of the 
viscosity of the three isotopes of hydrogen: Hy HD, and 


age 20°C and at 30°C, all under atmospheric pressure.. 


ratios of the viscosity of any one pair of the above 
gases is obtained very accurately, the major source of 
error being connected with the uncertainties in our 
knowledge of the impurities present in the gases. On the 
basis of the Chapman-Enskog theory for the viscosity of 
gases composed of spherically-symmetrical molecules 
whose potentials can be represented by the product 
Vir) f(o/r), it is concluded that all three isotopes 
have different intermolecular constants. However, the 
differences which characterize the intermolecular 
potentials of Hz and D2 are not likely to be large. 
(Author) . 


UCRL-11229 
Lawrence Radiation Lab,, Univ. of California, 
Berkeley. 
STUDIES IN MOLECULAR STRUCTURE: IL NEAR- 
ULTRAVIOLET SPECTRUM OF TETROLALDEHYDE, 
IL, SIMPLE MOLECULAR ORBITAL THEORY OF 
THE DICHLOROETHYLENES, IIL, HIGH-TEMPERA- 
TURE MICROWAVE SPECTROSCOPY 
James S, Muirnead, Doctoral thesis, 29 Jan 64, 92p 
Contract W7405~eng=48 
OTS $2,00 


AD-429 502 
Metcalf [Research Lab. ] Brown Univ., Providence, 
Rik 
VISCOSITY OF HYDROGEN, DEUTERIUM, METHANE, 
AND CARBON MONOXIDE FROM -50°C TO 150°C BE- 
LOW 200 ATMOSPHERES 
A. K. Barua, J. Ross, and M. Afzal. Jan 64, 21p 
Contract Nonr-3623(00) 
Proj. Squid Technical rept. BRN-10-P; N64-15762 
OTS $2. 60 


DESCRIPTORS: *Hydrogen, *Deuterium, “Methane, 
Carbon compounds, Monoxides, Viscosity, Molecular 
association, Electric potential. 


The absolute viscosities of Hz; D2, CH4, and CO were 
determined from measurements in a capillary-flow 
viscometer in‘the temperature range from -50°C to 
150°C and at pressures below 200 atm with an average 
precision of 0.05%. The accuracy of the measurements, 
except for Dy, is estimated to be about 0.1%. The 


parameters(€ , Yun, da ) of the intermolecular 
exp-six potential were estimated for Hz and D2 from 
the variation of the viscosity with temperature at low 
density. The size parameter ‘Y>,is the same for the 
two systems, but € is about 6% larger for Hy thanD>. 
(Author) 


Solid State Physics 


AD-270 622 

Bowling Green State Univ., Ohio 
INVESTIGATION OF EMISSION PROPERTIES OF 
LUMINESCENT SCREENS, Final rept. 
D. W. Bowman and E.B. Singleton. 30 Sep 61, 23p 
Contract DA33-019-ORD-3355 
OTS $2.60 


DESCRIPTORS: *Luminescent, *Fluorescent screens, 
Emissivity, Manufacturing methods, Vapor plating, 
Vacuum apparatus, *Phosphorescent materials, 


Unsuccessful attempts were made to fabricate 
fluorescent screens by vacuum evaporation processes, 
Some screens were fabricated by settling process. No 
enhancement in fluorescent response was noted when the 
screens were placed in an electric field. Spectrophoto- 
metric curves were taken for commercial as well as 
specially fabricated screens. A fatigue effect was noted 
for all screens under continual x-ray excitation. 
(Author) 


PB-166 023 
Illinois Univ., Urbana. 
THERMODYNAMICS OF THE SUPERCONDUCTING 
TRANSITION. 
Technical rept. no. 17 on Investigation of The 
Phenomenon of Superconductivity 
D. E. Mapother. Jun 59, 44p 
Contract DA11-022-ORD-992 
AD-217 965 
OTS $4. 60 


DESCRIPTORS: *Superconductivity, *Thermodynamics, 
“Superconductors, Theory, Specific heat, Lead, 
Mercury, Excitation, Phase studies, Tin, Entropy, 
Magnetic properties. 


The standard thermodynamic argument is applied to the 
analysis of critical field curves which deviate from the 
parabolic law, Hc = Ho(1 * t2), wheret * T/To. Dis- 
cussion is in terms of the experimentally observed 
deviation function, D(t), which measures the departure 
of experimental He values from the parabolic law. 

D(t) affords a convenient visualization of the source of 
the well known discrepancy between calorimetric and 
magnetically determined values of the temperature 
coefficient of the normal electronic specific heat, y. 
The discrepancy is shown to be a consequence of the 
exponential temperature dependance of the supercon- 
ducting electronic specific heat, Cy, (a point previously 
demonstrated by Lynton, Sarin, and Zucker). Together 
with the fact that He measurements were not available 
for sufficiently small values of t. However, this dis- 
crepancy ispeculiar tothe apparent majority of super- 
conducting elements which exhibit a negative D(t) 

(e. g. tin), and it does not arise for the elements lead 
and mercury which show a positive D(t). For the latter 
elements this permits a rather accurate determination 
of both y and Ce, from critical field measurements. 


S-43 
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NASA-TN-D-2071 

Lewis Research Center, National Aeronautics and 

Space Administration, Cleveland, Ohio. 
ELECTROMAGNETIC. WAVE PROPAGATION IN A 
COLD, COLLISIONLESS ATOMIC HYDROGEN 
PLASMA 
Richard R. Woollett. Apr 64, 126p 
ogg 

OTS $2.75 


DESCRIPTORS: Hydrogen, *Plasma physics, *Electro- 
magnetic waves, *Propagation, 


PB-165 325 
Naval Radiological Defense Lab., San Francisco, 
Calif 


TRANSMISSION AND SCATTERING PROPERTIES OF A 
NEVADA DESERT ATMOSPHERE UNDER CLOUDY 
CONDITIONS 

M. G. Gibbons, F. I. Laughridge, J. R. Nichols, and 
N. A. Krause. 9 Aug 60, 35p 

Research and development technical rept. USNRDL- 
TR-461; DASA 1192; AD-249 485 

OTS $3. 60 


DESCRIPTORS: *Nuclear explosions, *Thermal radia- 
tion, *Infrared radiation, Atmosphere, Clouds, *Wave 
transmission, Scattering, Recording devices, Photo- 
multipliers, Nevada, Deserts 


The angular scattering diagram of a Nevada desert at- 
mosphere was measured for radiation of 0.40, 0.45, 

0. 50,and 0.55 micron wavelength. Attenuation coeffi- 
cients for scattering and absorption were determined in 


the same atmosphere for radiation of 0,40, 0.50, 0. 70 
and 0. 83 micron wavelength. All measurements were 
made under clear-sky and cloudy conditions and with 
source~receiver distances (d) ranging from 1.07 to 17.15 
miles. The ratio (R) of scattered-in to direct radiation 
received from a 4 pi source was measured for wave- 
lengths of 0.40, 0.50, 0.70 and 0. 83 micron for the same 
values of D and for receiver fields of view ranging from 
4 degree to 64 degree half-angle, with and without cloud 
cover. By extrapolation of the results to the case of a 
receiver with field of view of 90 degree half-angle, atten- 
uation coefficients for aureoled transmission from a 4 pi 
source to a flat receiver facing the source and ratios (R) 
were determined for these wavelengths. Plots of R ver- 
sus D showed that under conditions of little or no cloud 
cover €nd in winter) R for each of the four wavelengths 
increases monotonically with D out to a distance of 17.15 
miles: For the case of full overcast at 4000 ft abouve 
ground, R increases with D for distances up to about 10 
miles and then decreases with increasing distance at 
least for the next few miles. For lower cloud height the 
maximum in R appears to move to smaller distances, 
approximately in proportion to cloud height. (Author) 


RESEARCH METHODS, TECHNIQUES 
AND EQUIPMENT 


PB-166 021 
[Institute of Science and Tech, ] Univ. of Michigan, 
Ann Arbor. 
RESEARCH IN MACHINE TRANSLATION, I: GENERAL 
PROGRAM . 
Rept. on Proj. Michigan 
Andreas Koutsoudas. Mar 59, 16p 
Contract DA36-039-sc~52654 
Rept. no. 2144-268-T; AD-212 773 
OTS $1.60 


DESCRIPTORS: *Machine translation, *Programming 
{Computers), Dictionaries, Physics. 


The empirical and formal aspects of a computer pro- 
gram for machine translation of Russian into English 
are discussed, Statistical examination of a large Rus- 
sian text in the field of physics has yielded regularities 
which, it is expected, can serve as the basis for a 
computer program. Simplicity of programming and 


AD-426 311 
Naval Research Lab., Washington, D. C. 
AN APPLICATION OF BOSE-CHAUDHURI ERROR- 
CORRECTING CODES 
F. A. Polkinghorn, Jr. 25 Sep 63, 14p 
NRL rept. 5993 
OTS $1.60 


DESCRIPTORS: *Communication theory, Errors, 
Corrections, *Coding, Digital systems, Data 
transmission systems, Computers, Decoding, 


‘This report proposes a solution to the problem of the use 
of error correcting codes on a particular multichannel 
hf radio circuit with a slowly time varying probability of 
bit error and states in detail a computer algorithm for 
this solution. The conclusion is reached that the single, 
double, and triple error correcting Bose-Chaudhuri 
codes of block length 31, which have been stunted to a 
block length of 30, should be used. A small general 


PB-181 679 
Netherlands Inst. for Documentation a nd Filing, 
The Hague 
RESEARCH GUIDE: A GUIDE TO CONTRACT RE- 
i FACILITIES IN THE NETHERLANDS, 1963, 
Pp 
OTS $3.50 


DESCRIPTORS: *Scientific organizations, Scientific 
research, Laboratories, Test facilities, 
*Nether lands, 


Data is given on the organizational data, scope of 
activities, current research projects, know-how, 
equipment, international relations, and publications of 
each of the organizations in the Netherlands available 
for contract research in the technical and natural 
sciences. 
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AD-288 580 

System Development Corp., Santa Monica, Calif, 
SYNTACTIC DEPENDENCE AND THE COMPUTER 
GENERATION OF COHERENT DISCOURSE. 
Technical memo, 
Sheldon Klein and Robert F. Simmons. 24 Sep 62, 36p 


Technical memo, no. TM-758/000/00; ARPA SD-97 
OTS $3.60 


DESCRIPTORS: *Machine translation, *Computers, 
*Language, Vocabulary. 


The hypothesis that there is in the English language a 
general principle of transitivity of dependence among 
wordelements is presented. . An experiment in the 
computer generation of coherent discourse that 
supports this hypothesis is described which shows that 
dependency is not always a transitive relationship; 
some significant exceptions include the lack of transi- 
tivity across verbs, prepositions, and many sub- 
ordinating conjunctions. It is stated that if these 
exceptions were ignored, the discourse generator could 
produce statements that were not truth-preserving 
derivations from the original text. Transitivity is as 
important for other languages as it is for the English 
language. (Author) 


AD-433 830 

System Development Corp., Santa Monica, Calif. 
TOWARD THE ESTABLISHMENT OF A COMPUTER 
BASED CLASSIFICATION SYSTEM FOR SCIENTIFIC 
DOCUMENTATION 
Harold Borko and Myrna D. Bernick. 19 Feb 64, 49p 
Technical memo. no. TM-1763 
OTS $4. 60 


DESCRIPTORS: *Documentation, Scientific research, 
Psychology, Reports, *Classification, Automatic, Com- 
puters, “information retrieval, Data storage systems, 
Factor analysis 


Experiments were conducted to determine whether 
factor-analytically derived classification categories are 
reliable, reasonable, and useful. A sample of 997 ab- 
stracts of psychological research papers was selected 
and divided into an Experimental and a Validation Group. 
These were factor-analyzed separately and the resulting 
categories compared to each other and to a previous 
study. The results show that factor-analytically derived 
classification categories are reliable and reasonable. 
Experiments were also performed to compare manual 
and automatic document classification. A contingency 
coefficient was used to measure inter-rater consistency 
of classification and the similarity of manual and ma- 
chine classification. It was concluded that certain spec- 
ialized document collections could advantageously use a 
factor-analytically derived classification schedule and 
automatic document classification. (Author) 


MISCELLANEOUS 


PB-181 563 

Naval Research Lab., Washington, D. C. 
REPORT OF NRL PROGRESS. Jun 64. 
OTS $1. 25, $10. 00/year 


DESCRIPTORS: *Naval research, *Scientific research, 
Corrosion, Radio, Atmosphere, Radioactivity, 
Weather stations, Chemistry, Fatty acids, Alcohols, 
Mathematics, Thermodynamics, Metallurgy, Titanium 
alloys, Fatigue (Mechanics), Niobium, Refractory 
metals, Ferromagnetic materials, Carbides, Single 
crystals, Uranium, Aluminum alloys, Nuclear physics, 
Bubble chambers, Radar, Communication systems, 
Satellite antennas, Phase shifters, Waveguides, Elec- 
tromagnetic lenses, Solid state physics, Crystal 
lattice defects, Luminescence, Sound, Acoustic equip- 
ment, Patents. 


Contents: 

Articles; 

Identity of the Corrosion Products of Some Metals in 
Salt Water, by A. J. Pollard 

Some Methods for World-Wide Atmospheric Radio Duct 
Measurement and Prediction, by D. L. Randall 

Scientific Program: 

Atmosphere and Astrophysics: Summary report on 
fission product radioactivity in the air along the 80th 
meridian (West) 1957-62. Code and sequencing system 
for automatic weather stations 

Chemistry: Properties of monolayers of &-monohalo- 
genated fatty acids and alcohols adsorbed on water 

Mathematics: A note on the general applicability of the 

thermodynamic efficiency formula 

Metallurgy and Ceramics: Explosion tear test of tita= 
nium alloy plate. Metallographic study of fatigue 
damage. Niobium bicrystals. Influence of test con- 
ditions on the behavior of refractory metals. Ferro- 
magnetic resonance of irradiated iron-nickel films. 
Carbides formed in Fe-Cr alloys oxidized in dry car- 
bon dioxide. Growth of 4-Al 903 single crystals during. 
the oxidation of Sn-Al alloys. Determination.of ura- 
nium in steel. Low cycle fatigue crack propagation in 
2024 aluminum alloy : 

Nuclear and Atomic Physics: Application of a television 
pickup to bubble chamber measurements 

Radio: Polarization techniques and components for radar 
and communication systems. Broadband linear array 
for space surveillance. Study of a ferrite phase 
shifter. Ferrite component converts linear polariza- 
tion propagating in rectangular waveguide into circular 
polarization propagating in circular waveguide or free 
space. Design considerations for two-dimensional 
symmetric bootlace lenses 

Solid State Physics: Imperfections in ionic crystals. 
Luminescent sulfur centers in alkali halides and other 
inorganic solids. Dielectric loss in NaCl crystals 

Sound: Microacoustic system analysis by the measure- 
ment of free-field sound speed 

Published Reports 

Papers by NRL Staff Members 

Patents 
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U.S. DEPARTMENT OF COMMERCE FIELD OFFICES 
SERVE THE BUSINESS COMMUNITY 


The Department of Commerce maintains Field Offices to enable the business community to 
avail itself locally of Government facilities designed to promote commerce. Working closely with 
various units in the Department and, when necessary, with other Government agencies, the Field 
Offices provide business services to manufacturers, wholesalers, retailers, trade publications, trade 
associations, advertising agencies, research groups, financial institutions, and exporters and importers. 

Experienced personnel will gladly assist in the solution of specific problems, explain the scope 
and meaning of regulations administered by the Department, and provide practical assistance in the 
broad field of domestic and foreign commerce. Field Offices act as official sales agents of the Super- 
intendent of Documents, and maintain an extensive business reference library containing periodicals, 


directories, publications and reports from official as well as private sources. 
Among the many services which businessmen have found of value are: 


GENERAL 

@ Management and business aids 

@ Establishing a new business 

BASIC ECONOMIC DATA 

@ Census data with national and often State and 
regional breakdowns, on manufacturing wholesal- 
ing, retailing, service industries, employment and 
unemployment, population, housing, agriculture 
®@ Basic records of national income and product, 
regional trends, balance of payments, foreign aid 
MARKETING AND DISTRIBUTION 

@ Development and maintenance of markets 

®@ Distribution channels, facilities and services 

@ Marketing and distribution statistics 


COOPERATIVE OFFICES 


PRODUCTION 

®@ Modernization of plant processes and other tech- 
nological aids 

© Development of new products 

® Government-owned patents for free license 

® Commodity standards 


FOREIGN TRADE AND INVESTMENT 


®@ Tariff and exchange regulations 

@ Import and export quotas, licensing regulations 
® Statistics on imports and exports 

@ Investment and trade opportunities abroad 


®@ Economic conditions in foreign countries 


To make the services of the Department of Commerce more widely available, agreements 
have been entered into with more than 750 Chambers of Commerce, Manufacturers Associations, 
and similar business groups under which these organizations have become official Cooperative Offices 


of the Department. 


If specific information is not on hand in the Cooperative Office, your problem 


will be referred to the nearest Departmental field office. 
Department Field Offices 


Albuquerque, N. Mex., 87101, U.S. Courthouse. 247-0311. 

Anchorage, Alaska, 99501, Room 306, Loussac-Sogn Building. Phone: 
BR 2-9611. 

Atlanta, Ga., 30303, 75 Forsyth St., N.W. JAckson 2-4121. 

Birmingham, Ala., 35203, Title Bldg., 2030 Third Ave., North. Phone 
323-8011. 

Boston, Mass., 02110, Room 230, 80 Federal Street. CApitol 3-2312. 

Buffalo, N.Y., 14203, 504 Federal Building, 117 Ellicott St., TL 3-4216. 

Charleston, S.C., 29401, No. 4 North Atlantic Wharf. Phone: 722-6551. 

Charleston, W. Va., 25301, 3002 New Federal Office Bldg., 500 Quar 
rier St. Phone: 343-6196. 

Cheyenne, Wyo., 82001, 207 Majestic Bldg., 
Phone: 634-2731. 

Chicago, Ill., 60606, Room 1302, 226 West Jackson Blvd. 828-4400. 

Cincinnati, Ohio, 45202, 809 Fifth Third Bank Bldg., 36 E. Fourth 
Street. 381-2200. 

Cleveland, Ohio, 44101, 4th Floor, Federal Reserve Bank Bldg., East 
6th St. & Superior Ave. 241-7900. 

Dallas, Tex., 75202, Room 1200, 1114 Commerce St. Riverside 
8-5611. 

Denver, Colo., 80202, 142 New Custom House, 19th & Stout Street. 
534-4151. 

Detroit, Mich., 48226, 445 Federal Bldg. 226-6088. 

Greensboro, N.C., 27402, Room 407, U.S. Post Office Bldg. 273-8234, 

Hartford, Conn., 06103, 18 Asylum St. Phone: 244-3530. 

Honolulu, Hawaii, 96813, 202 International Savings Bldg., 1022 Bethel 
St. Phone: 588874. 

Houston, Tex., 77002, 5102 Federal Bldg., 515 Rusk Ave. CA 8-0611. 

Jacksonville, Fla., 32202, 512 Greenleaf Building, 204 Laura Street. 
ELgin 4-7111. 

Kansas City, Mo., 64106, Room 2011, 911 Walnut Street. BAltimore 
1-7000. 

Los Angeles, Calif., 90015, Room 450, Western Pacific Bldg., 1031 S. 
Broadway. 688-2830. 


16th & Capitol Ave. 


Memphis, Tenn., 38103, 345 Federal Office Bldg., 167 N. Main Street. 
Phone: 534-3214. 

Miami, Fla., 33132, 408 Ainsley Bldg., 14 N.E. First Ave. FRanklin 7- 
2581. 

Milwaukee, Wis., 53203, Straus Bldg., 238 W. Wisconsin Ave. Phone: 
BR 2-8600. 

Minneapolis, Minn., 55401, Room 304, Federal Bldg., 110 South Fourth 
Street. Phone: 334-2133. 

New Orleans, La., 70130, 1508 Masonic Temple Bldg., 333 St. Charles 
Avenue. Phone: 527-6546. 

New York, N.Y., 10001, 61st Fl., Empire State Bldg., 350 Fifth Ave. 
LOngacre 3-3377. 

Philadelphia, Pa., 19107, 
WAIlnut 3-2400. 

Phoenix, Ariz., 85025, New Federal Bldg., 230 N. First Avenue. Phone: 
261-3285. 

Pittsburgh, Pa., 15222, 1030 Park Bldg., 355 Fifth Avenue. 471-0800, 

Portland, Oreg., 97204, 217 Old U.S. Courthouse, 520 S.W. Morrison 
Street. 226-3361. 

Reno, Nev., 89502, 1479 Wells Avenue. Phone: FA 2-7133. 

Richmond, Va., 23240, 2105 Federal Building, 400 North 8th Street. 
Phone: 649-3611. 

St. Louis, Mo., 63103, 2511 Federal Building, 1520 Market Street. 
MAin 2- 4243. 

Salt Lake City, Utah, 84101, 222 S.W. Temple St. 524-5116. 

San Francisco, Calif., 94111, Room 419, Customhouse, 555 Battery St. 
YUkon 6-3111. 

Santurce, Puerto Rico, 00907, Room 628, 605 Condado Ave. 
723-4640. 

Savannah, Ga., 31402, 235 U.S. Courthouse and Post Office Bldg., 125- 
29 Bull Street. ADams 2-4755. 

Seattle, Wash., 98104, 809 Federal Office Bldg., 909 First Avenue. 
MUtual 2- 3300. 


Jefferson Building, 1015 Chestnut Street. 


Phone: 
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